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Lockheed Environmental Systems & Technologtes Co.
Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada §8911%-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 A

LOCKHEED MARTIW

Qctober 27, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.

345 Hills

P.0. Box 969

Richland, WA 99352

RE: Log-in No.: L6379
Quotation No.: Q400000-B
SAF: B95-093
Document File No.: 0916586
WHC Document File No.: 274
SDG No.: LK5379

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 16 September 1995.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements with the exception of
method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(609) 375-4741.




Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0916596

WHC Document File No.:274

SDG No.: LK5379

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

" | certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature.”

Sincerely,

Kathleen M. Hall
Clisnt Services Representative

cec: Client Services
Document Control

00¢



Lockheed Analytical Services Log-in No.: L5379

Quotation No.: G400000-B
SAF: B95-093

Document File No.: 0216596
WHC Document File No.:274
SDG No.: LK5379

CASE NARRATIVE
INORGANIC NON METALS ANALYSES
WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s}, laboratory control sample(s), matrix spike sample(s), and
duplicate sample(s).

Preparation and Analysis Requirements

One water sample was received for LK5379 and analyzed in batches 916 bh and 916
bht for selected analytes as requested on the chain of custody. Quality control
analysis was performed on the following sample:

Client ID LAL # Method

BOGJY4 L5379-9 DUP 120.1 Conductivity
L5379-10 | DUP 180.1 Turbidity

L65379-3 MS, DUP | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate, Suliate

Holding Time Requirements

All samples were analyzed within the method-specific holding time with the exception
of Method 180.1 Turbidity, Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and
Orthophosphate which were received outside of holding time. The associated samples
are flagged with an "H",

Method Blanks
The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control
All Internal Quality Contro! were within acceptance limits.

Kay McCann October 15, 1995
Prepared By Date

00¢



Lockheed Analytical Services Log-in No.: L5379

Quotation No.: Q400000-B
SAF: B95-093

Document File No.: 0916596
WHC Document File No.:274
SDG No.: LK5379

CASE NARRATIVE
INORGANIC NON-METALS ANALYSES
FILTERED WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and
duplicate sample(s).

Preparation and Analysis Requirements

One filtered water sample was received for LK5379 and analyzed in batch 916 bhd for
selected analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method

BOGJY5 L5379-22 | MS, DUP | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,

Nitrite-Nitrogen, Orthophosphate, Sulfate

Helding Time Requirements

All samples were analyzed within the method-specific holding time with the exception
of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were
received outside of holding time. The associated samples are flagged with an "H".

Method Blanks
The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control
All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

QOctober 15, 1985
Date

006



Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Pocument File No.: 0916596

WHC Document File No.:274

SDG No.: LKb379

CASE NARRATIVE
INORGANIC METALS ANALYSES
WATERS

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion} spike
samples, matrix spike {predigestion) sample(s), duplicate sampls(s).

Preparation and Analysis Requirements

All samples were received on September 16, 1995. The samples were logged in as
L5379 and were prepared and analyzed in batch 216 bhT.

Holding Time Requirements
. All samples were analyzed within the method-specific holding times.
Method Blanks

. The concentration levels of all the requested analytes in the method blank wers below
the reporting detection limits.

Internal Quality Control

L] All Internal Quality Control were within acceptance limits.
Shellee McGrath October 18, 1995
Prepared By Date

00
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Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0916596

WHC Document File No.:274

SDG No.: LKb379

CASE NARRATIVE
INORGANIC METALS ANALYSES
FILTERED WATERS

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune {ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples {ICP only), serial dilutions, analytical {post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on September 16, 1995. The samples were logged in as
L5379 and were prepared and analyzed in batch 916 bhD.

Holding Time Requirements
L All samples were analyzed within the method-specific holding times.
Method Blanks

e The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

e All Internal Quality Control were within acceptance limits.
Shellee McGrath October 18, 1995
Prepared By Date

00¢



Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0916596

WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method 413.1
Analytical Batch 082885-4713.1

NOTE: Sample BOGJY4 (L5379-4) was the native sample used for the Matrix Spike
(27944MS) and the Matrix Spike Duplicate (27944MSD). The MS and MSD
were analyzed using the duplicate samples BOGJY4 (L§379-5) and BOG.JY4
{L.L6379-6).

The samples were extracted and analyzed within the required holding time on September 28,
1995. Target compound Total Oil and Grease was not detected in the Method Blank {MB}.
The recovery of Total Oil and Grease was within QC limits in the MS, MSD, and Laboratory
Control Sample (LCS). The Relative Percent Difference (RPD) between the MS and MSD
recoveries was within QC limits.

Analytical Method 418.1
Analytical Batch 082695-418.1

NOTE: Sample BOGFV2 (L5351-4) was the native sample used for the
27753MS/MSD. The MS and MSD were analyzed using the duplicate sample
BOGFV2 (L6351-5).

The samples were extracted within the required holding time on September 25, 1995 and
analyzed within the required holding time on September 26, 1995. All initial and continuing
calibrations were within QC criteria. Total Recoverable Petroleum Hydrocarbon (TRPH) was
not detected in the MB. A LCS and Laboratory Control Sample Duplicate (LCSDUP) were
extracted and analyzed in addition to a MS and MSD. The recovery of TRPH was within Qc
limits in the MS, MSD, LCS and LCSDUP. The RPDs between the MS/MSD and LCS/LCSDUP
recoveries were within QC limits.

Christine Davy October 19, 1995
Prepared By Date
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Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0916596

WHC Document File No.:274

SDG No.: LK537¢

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities {(MDAs) can be found
on the preparation sheets and calculation sheets on the attached raw data for
each method.

Holding Time Requirements

All holding times were met.

Analytical Method Gamma Spectrometry

The gamma spectrometry analysis was performed using standard operating procedure (SOP),

LAL-91-SOP-0063. The samples were analyzed in workgroup 27808. No problems were

encountered during the analysis and all QC criteria were met. No re-analyses were performed.

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-S0OP-0060. The samples
were analyzed in workgroup 27812. No problems were encountered during the analysis and
all QC criteria were met with the following exception: The MDA exceeded the reporting
detection limit due to the residue weight limitations forcing a volume reduction, the associated
samples were flagged with a "C" qualifier. No re-analyses were performed.

Analytical Method Strontium-90
The strontium-90 anaiysis was performed using SOP, LAL-91-SOP-0196. The samples were

analyzed in workgroup 27451. No problems were encountered during the analysis and all QC
criteria were met. No re-analyses were performed.

G1¢



Laockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0916526

WHC Document File No.:274

SDG No.: LKB379

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 27851. No problems were encountered during analysis and all QC
criteria were met. No re-analyses were performed.

Andrea Tippett October 17, 1995
Prepared By Date
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Account:

Laboratory .

596

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnOl})

Sep 18 1995,

08:49 pm

Login Number: L5379

Bechtel Hanford,

Inc.

* Richland, WA

Project: BECHTEL~HANFORD Bechtel Hanford Project

. -~ Due
Sample; Number: .l Sanp) ' Date
L5379-1 BOGJIY4 14-SEP-95 16-SEP-55 21-0CT-95
temp 2; SAF# B95-093
Location: 157
Water 1 S SCREENING Hold:12-MAR-96
,5379-2 BOGJIY4 14-SEP-95 16—SEP-95 21-0CT-95
temp 2; SAF# B95-093
Location: 157
Water 1 8 6010 ICP METALS Hold:12~MAR-96
L.5379-3 BOGIY4 14~-SEP-95 16-SEP~-95 21-0CT-95
temp 2; SAF# B95-093
Location: 157 -

Water 1 S 300.0 CHLORIDE Hold:12~-0CT-95
Water 1 S 300.0 FLUORIDE Hold:12-0CT-95
Water 1 8 300.0 NITRATE Hold:16-SEP-95
Water 1 S 300.0 NITRITE Hold:16-SEP=-95
Water 1 S 300.0 PHOSPHATE Hold:16-SEP=-95
Water 1 S 300.0 SULFATE Hold:12-0CT-95
L5379~4 BOGJY4 14~SEP~95 16~SEP-95 21-0CT~95
temp 2; SAF# B95-093
Location: 157
Water 1 S 413.1 OIL AND GREASE Hold:12-OCT-95
L5379=-5 BOGJY4 14~SEP-~95 16-SEP~95 " 21-0CT-95
temp 2; SAF# B95-093
Location: 157
L5379-6 ' . BOGJYA4 14-SEP-95 16~SEP-95 21-0CT-95
temp 2; SAF# B95-093
Location: 157
L5379=-7 BOGJY4 i14-SEP-95 16-SEP-95 21-0CT=-95
temp 2; SAF# B95-093
Location: 157
1.5375=8 BOGJIY4 14-8Ep-95 16=-SEP-95 21-0CT-95
temp 2; SAF# B95-093
Location: 157
Water 1 S5 418.1 TPH Hold:12-Q0CT-95

Page 1
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Account: 598

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnoO1)
Sep 18 1995, 08:49 pm

Login Number: L5379

Bechtel Hanford,

] Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Labeoratory - Due
Sample: Nunber . Date
L5379-9 BOGTY4 21-0CT-95
temp 2; SAF# B95-093
Location: 157
Water 1 S 120.1 CONDUCTIVITY Hold:12-0CT-95
1,5379-10 BOGJIY4 14-SEP-95 16—-SEP-95 21-0CT-95
temp 2; SAF# B95-093
Location: 157
Water 1 S 180.1 TURBIDITY Hold:1l6—-SEP-95
L5379-11 BOGJIY4 14-SEP-95 16-~SEP-95 21-0CT=-95
temp 2; SAF# B95-093
Location: 157
wWater 1 S 9040 PH Hold:21-SEP-95
L5379~12 BOGJY4 14-SEP-95 16-SEP-95 21-0CT-95
temp 2; SAF# B95-093
Location: 157
Water 1 S GAMMA SPEC LAL-0063 Hold:12-MAR-96
Water 1 & GR ALP/BETA LAL-00&0 Hold:12-MAR-96
Water 1 S SR-90 LAL-01l96 Hold:12-MAR-96
L5379-13 BOGJIY4 14-SEP-95 16-SEP-95 21-0CT-95
temp 2; SAF# B95-093
Location: 157
L5379-14 BOGJIY4 14~-SEP~95 16~SEP-95 21-0CT=-95
temp 2; SAF# B95-093
Location: 157
L5379-15 BOGJIY4 14-SEP~95 16—-SEP-95S 21-0CT-95
temp 2; SAF# B95-093
Location: 157
IL,5379-16 BOGJIY4 14-SEP-95 16-SEP-95 21-0CT-95
temp 2; SAF# B95-093
Location: 157
L5379-17 BOGJIY4 14~SEP-95 16-SEP-95 21-0CT-95
temp 2; SAF# B95-093
Location: 157
Page 2
017
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LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1no01l1)

Account:

Sep 18 1995, 08:49 pm

Login Number: L5379

596 Bechtel Hanford, Inc.

* Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

Laboratory Due,
Sample: Nunbe Date
L5379-18 BOGJIY4 14-5SEP-95 16-SEP-95 21-0CT-95
temp 2; SAF# B95-093
Location: 1587
L5379-19 BOGJY4 14~-SEP-95 16-SEP-95 21-0CT-85
temp 2; SAF# B95-093
Location: 157
1.5379-20 BOGJY4 14~-SEP~95 16~SEP=-95 21~-00T-95
temp 2; SAF# B95-093
ILocation: 157
Water 1 S TRITIUM(H3) LAL-0066 Hold:12-MAR-S6
L5379-21 BOGJYS 14-SEP-95 16-SEP-55 21-0CT=-95
temp 2; SAF# B95-093 ‘
Location: 157
Filt H20 15 8§ 6010 ICP METALS Hold:12-MAR-96
L5379-22 BOGJY5 14~SEP-95 16-5EP-95 21-QCT-95
temp 2; SAF# B95-093
Location: 157
Filt H20 15 S 300.0 CHLORIDE Hold:12-0QCT=-95
Filt H20 15 § 300.0 FLUORIDE Hold:12-0CT-95
Filt H20 15 § 300.0 NITRATE Hold:16-SEP-95
Filt H20 15 § 300.0 NITRITE Hold:16-SEP-95
¥ilt H20 15 S5 300.0 PEOSPHATE Hold:16~SEP-95
Filt H20 15 8 300.0 SULFATE Hold:12-0CT-95
L5379-23 . REPORT TYPE . 16-8EP~95 16~SEP-95 21-0CT-95
SAF# B95~093
Location:
Water 1 S EDD - DISK DEL.
Page 3
Signature: ‘/¢WLﬂhAﬁﬁ
Date: CI-I‘E-‘:S'"
S76
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Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)
Bechtel Hanford, Inc. * Richland, WA

- Method

BOGJY4 - L5379-1 Water SCREENING -
15379-2 Water 6010 ICP METALS
L5379-3 Water 300.0 CHLORIDE -
L5379-3 Water 300.0 FLUORIDE
L5379-3 Water 300.0 NITRATE -
1.5379-3 Water 300.0 NITRITE -
L5379-3 Water 300.0 PHOSPHATE
L5379-3 Water 300.0 SULFATE -
L5379-4 Water 413.1 OIL AND G
15379-8 Water 418.1 TPH —
L5379-9 Water 120.1 CONDUCTIV
L5379-10 Water 180.1 TURBIDITY
L5379-11 Water 9040 PH—
L5379-12 Water GAMMA SPEC LAL-
LB379-12 Water GR ALP/BETA LAL
1.5379-12 Water SR-90 LAL-0196
.5379-20 Water TRITIUM(H3) LAL

BOGJYS - £5379-21 Filt H20 6010 ICP METALS
1.5379-22 Filt H20 300.0 CHLORIDE-
L5379-22 Filt H20 300.0 FLUORIDE-
L5379-22 Fitlt H20 300.0 NITRATE -
L5379-22 Filt H20 300.0 NITRITE~
L5379-22 Filt H20 300.0 PHOSPHATE
L5379-22 Filt H20 300.0 SULFATE —

REPORT TYPE -~ L5379-23 Water EDD - DISK DEL.-

01c
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Bechtel Hanford, Inc.

Page

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

1 of 2

———

-

Data Turnaround

{3 Priority
Coliector Company Cantact Telephone
AL fiz2o /'RWT,/ MENORN J. V. Borghese (509} 372-9584 B Normal
Praject Designation 4 Sampling Location SAF Na.
100-NR-2 Groundwater Sampling - Round 8 100 N B95-093
lea Chest No. Field Logbook No. Method of Shipment
£Z/5 EHAL-ro578 Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed WI5-O -0O3A04-30 A0 YOTES
Possible Sample Hazards/Remarks Preservation
HNO, Cool 4°C | Cool 4°C| H,S0, |Cool 4°C| Coot 4°C None HNO, None None
Typo of Container | o PIG G G PIG PIG P PIG G PIG
No. of Container{s) 1 1 a 1 1 1 1 8 1 1
Special Handling and/or Storage Voluma
Maintain samples batween 2°C and 6°C, 500mL 500mL 1L it 250mL | 250mlL | 250mL EEN S00mL 20ml.
iCP Anans {IC) | ot apg | TPH Conduct- | Turbidity |pH Gross Tritium | Activity
-F, Q. §0,, e Alphs.
Metals - | oy no Grease ivity Grows Bot Scan
« ¢ a a,
SAMPLE ANALYSIS TAL_ NO, 590,
{Unfilter- | {Unfiltared) Gamims
ed) Spac
i PIrere N T Mains* Date Sampled Time Sampled
2
. A /555 x | x| x| x| x[x [ x| x| X[ X
Q
™~
~D E—
& . | SPECIAL INSTRUCTIONS Matrix®
F\CHA‘N OF POSSESSION Sign/Print Names Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; pH by S = So
R A& Date/lime 75/ SW-846 8040; and turbidity by EPA 180.1 are being requasted for information :g: :;d':’munt
%W/m’ﬂv ?-/Q'ff only. The ERC Cantractor acknowledges that the holding times will not be met. f\l;' - &ﬁ,’
Received By Date/Time 0 = o0n
A Ax
DS = Dium Solde
Date/Time Received By Date/Time ?" N $:.:m Liquds
= Tiasva
Wi - Wipe
Relinguished By Date/Time Received By Date/Time l\.’ : t;:u:::mm
X« Other
b LABORATORY [Raceived By Title Datelg:ﬂ
b  SECTION gy s #{ Sl Coglordiin (S /07 22
I FINAL SAMPLE Disposal Method Disposed By Dalanima\
DISPOSITION :
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Bechte! Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page _ 2 of _ 7,

Data Turnaround

J priority
Collector Company Contact Telephone
AL P20 [ronry mzericin J. V. Borghase (509) 372-9584 M Norenal
Project Dasignation v Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 8 100N B95-093
Ice Chest No. — Field Logbook No. Method of Shipment
gZ'/S E oL o5t Federai Express
Shipped To Oftsite Property No, Bill of Lading/Air Bill No.
tockhead Wwas- 0-0304 SO DI040 7ES
Possible Sample Hazards/Remarks -
o8 amp Preservation HNO, { Cool 4°C
Type of Container PIG P/G
No. of Container(s) 1 1
Special Handling and/or Storage Volums
Maintain samples between 2°C and 6°C, B00OmL 500mL
ICP Anions [IC}
Metals - ;,g' C;JDSO"
SAMPLE ANALYSIS TAL ho,
{Filtered) | (Filterad)
Savigrle Nu Matnix* Date Sampled Time Sampled
Bouars W 92}-{ A.;‘ /355 X X
[ ¥
. SPECIAL INSTRUCTIONS Matrin®
LCHMN aF P?SSESS’ON Sign/Print Names Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0 are baing S = Soi
[Relindyighed Byye, o Sopp,R0t0/Time A2 Datellims 7573 | requested for information only. The ERC Contractor acknowlsdges that the S€ - Sedrnar
g by s ISl - ‘ga/_’% x5 helding times will not be met, SL = Sludge
ol - w a
is Date/Time £ Raceived By Date/Time . w - \grm
Refer 1o Activity Scan on page 1 of 2. A = A
K/A{Af-#{ﬂ} %/\f‘f . DS = Diwm Solids
elinguishad By el Date/Time Received By Date/Time l::. - (:mm Lquds
- Tsdus
Wi « Wipa
Relinquished By Date/Time Received By Date(Time o e
X = QOthar
LABORATORY |Recewved By Title Date/Time
Sehon Adon M) S L G hodon g1t 0950
FINAL SAMPLE | Disposal Method T Disposad By Date/Time /
DISPOSITION




Environmental
Restoration E RC T ﬂ»_ No. 2.2192‘ .
Contractor eam oo NIA s

. ot: 100-NR-2
Interoffice Memorandum B A
Subject Codes 5850
TO: W. S. Thompson  N3-06 DATE: Tuly 18, 1995
" comEs: R, L. Biggerstaff  H4-91 moM:  §_ K. De Mers

Radiological Controls
T7-05/373-1913

SUBIECT: 1995 sampling 1060-NR-2

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the list of wells in Attachment 1.

All of the wells listed in the first attachment were reviewed for radiological content based on the
previous 4 years of sampling data. No well listed has a 8 activity in excess of 100,000 pCi/l (<.1
uCi/sample based on a 1 liter sample size) nor any o activity in excess of 10,000 pCi/1 (<.01
uCi/l based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm D.O.T.
limit). The highest activity in recent samples is 3,260 pCi/l 8 and 5.2 pCi/l a.

The remaining wells are in locations that may have a credible path whereby they could become
contaminated at the above listed levels and therefor will need to have total activities run on them
prior to shipment. Radiological monitoring will be required for the wells and seeps listed in
Attachment 2.

Radiological monitoring during sampling will only be required for the wells in Attachment 1, if
the wells are located in radiological areas or if the wells themselves are labeled with radiological

stickers. Monitoring requirements for down hole work such as pump removal will be determined
based on the history of each well on a case by case basis. .

skd
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Page 2

ATTACHMENT 1
WELLS THAT DO NOT REQUIRE TOTAL ACTIVITIES
Wells

199-N-14
199-N-75
199-N-29
199-N-2

199-N-3

199-N-31
199-N-46
199-N-67
199-N-76
199-N-16
199-N-17
199-N-18
199-N-19
199-N-20
199-N-21
199-N-25
199-N-26
199-N-32
199-N-50
199-N-51
199-N-54
199-N-64
199-N-66
199-N-67
199-N-70
199-N-71
199-N-73
199-N-74
199-N-75
199-N-77
199-N-80

0916 <96 02



' LOCKHEED MARTIN

Sample Login
Login Review Checklist

Lot Number [ 537 ’7

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checkiist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist

shouid be affixed to each login package prior to distribution.

For effective login review, at 2 minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may

be omitted.

SAMPLE SUMMARY REPORT
1. Are all sample ID’s correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are ail analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to L 3 batching
procedures?

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST

1. Are all discrepancies between the COC and the login

noted (if applicable)?

YES NO N/A Comment

SV Po Wl IR PNl o 59

YES NO N/A Comment

)

— — X

YES NO NA Comment
AN

3-1945

A 38 RIS il

yeundary review signature

- primary review signature

OG0 S‘;é
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WHC-SOW-93-0003

Revision 4
SAMPLE CHECK-IN LIST

Date/Time Received: - 10 15 /5930 SDG#:__,u\h
Work Order Number: WA l SAF #: 395 -3
Shipping Container ID: 'F@-i(s5 Chain of Custody # A i
1. Custody Seals on shipping container intact? Yes [>d No []
2. Custody Seals dated and signed? Yes [X] No [ ]
3 Sample temperature )¥°(;.
4. Vermiculite/packing materials is Wet [ 1 Dry O3
5 Each sample is in a plastic bag? Yes [ No [}
6 Sample holding times exceeded? | Yes {1 No {]

Samples have:
tape hazard labels
X custody seals - appropriate sample labels

Samples are: '
in good condition , leaking
broken _ ' have air bubbles

— - —

9. Is the information on the COC and Sample bottles in agreement?
Yes(\] No [ 1]

Notes:

Sample Custodian/Laboratory: AL P’L5554- Date: 9-/¥-2&”
Telephoned To: K.,.r{.\..,;_., o W _ On Q- /855" By Anrwfu_{{“
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Lockheed Analytical Services
Sample Receiving Checklist

Ctcat Neme: Lo, |y ( Vo o/

Page 1 of

b, { $519 Cooler ID:

COOLER CONDITION UPON RECEIPT

Temperature of cooler upon receipt:

2°C

tcmperaturc of temp. blank upon receipt:

Yes No * Commeats/Discrepancics

custody scals intact

chain of custody present

blue jce {or equiv.) present/frozen

rad survey completed

< PSP

SAMPLE CONDITION UPON RECEIPT

No * Comments/Discrepancios

all bottles labeled

samples intact

proper container used for sample type

sample volume sufficient for analysis

proper prea indicated on the COC

i b
wn;ﬁ("ﬁh‘x g

"VOA's conan headspace

Uyt

“are samplos bi—phasic (if so, indicate sample 1D'S):

AL

MISCELL ANEQUS ITEMS

Yes

* Commenta/Discropancics

samplea with short holding times

samples to subcontraot

x IF

ADDITIONAL COMMENTS/DISCREPANCIES

rd AA
Completed by / date: A o, K

i Rl ek O

Scat to the clieat (date/initials):

*¢ Clicat's signature upon receipt:

Notes: * = cootact the appropristc CSR of aay discropeacics immcdiataly wpon roceipt

*¢ w ploase roviow this information and sctarn via facatmillc to the spproprists CSR (702) 3613146

version 2.0 (11/11/94)




LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID: BOGJY4 Date Collected: 14-SEP-95

Matrix: Water Date Received: 16-SEP-95
Consti tuent; | units, | Mettiod | Result |Réporting| . Data ' | -Date |. LAS ©LAS

: . L : ©. . .|bet|LimitiBualifier(s)| Analyzed | Batch|iD |Sample|ID

Specific Conductance us/cm 120.1 1100- - 1 26-SEP-95 27575 L5379-9
Turbidity NTU 180.1 0.64 N/A H 23-SEP-95 27708 L5379-10
Chloride mg/L 300.0 20. 0.02 20-SEP-95 27576 L5379-3
Fluoride mg/L 300.0 < 0.1 0.1 20-SEP-95 27578 L5379-3
Nitrate-N mg/L 300.0 8.1 0.02 H 20-SEP-95 27580 L5379-3
Nitrite-N mg/L 300.0 < 0,0% 0.01 H 20-SEP-95 27582 L5379-3
Ortho Phosphate mg/L 300.0 < 0.1 0.1 H 20-SEP-95 27584 L5379-3
Sulfate ma/L 300.0 300 1 D(1:10) 20-SEP-95 27586 L5379-3
pH pH Units Q040 7.8 0.1 H 22-SEP-95 27656 L5379-11

02¢




LOCKHEED ANALYTICAL SERVICES

COMMCN IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID: BOGJYS Date Collected: 14-SEP-95
Matrix: Filt H20 Date Received: 16-SEP-95
!

Constituent |l Units * | Method.] Result IReportingl. ~ Data -. Date LAS . LAS.
o R o |pet|Limit|oualifien(s)| Analyzed Batch 1D Samplg|!D_
Chloride ma/L 300.0 20. 0,02 20-SEP-95 27577 L5379-22
fluoride mg/L 300.0 < 0.1 0.1 20-SEP-95 27579 L5379-22
Nitrate-N mg/L 300.0 8.3 0.02 H 20-SEP-95 27581 L5379-22
Nitrite-N mg/L 300.0 < 0.01 0.01 H 20-SEP-95 27583 L5379-22
ortho Phosphate mg/L 300.0 < 0.1 0.1 H 20-SEP-95 27585 L5379-22
Sulfate mg/L 300.0 300 1 B(1:10) 20-SEP-95 27587 L5379-22




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGJY4 Date Collected: 14-SEP-95

Matrix: Water Date Received: 16-SEP-95

Percent Sclids: )
Cofistituént TUnits | | Method. | Resutt. | Project | Dats [Ditlution} " pDate | ‘1as’ LAS
-' : T 7 |Reporting] Qual . | Analyzed-|Batech [Djsampie ID

: o wo [ elimit o AR T o

ALUMINUM, TOTAL mg/L 6010 0.035 0.029 B 1 16-0CT-95 | 27912 L5379-2
ANTEMONY, TOTAL ma/i 6010 < 0,058 0.058 1 16-0CT-95 | 27912 L5379-2
ARSENIC, TOTAL mg/fiL 6010 < 0.098 0.098 1 16-0CT-95 | 27912 L5379-2
BARIUM, TOTAL mg/i 6010 0.030 0.021 B 1 16-0CT-95 | 27912 L5379-2
BERYLLEUM, TOTAL mg/L 6010 < 0.0010 { 0.0010 1 16-0CT-95 | 27912 L5379-2
CADMIUM, TOTAL mg/L 6010 < 0.0050 | 0.0050 1 16-0CT-95 { 27912 L5379-2
CALCIUM, TOTAL ma/L 6010 82. 0.032 1 16-0;T-95 27912 L5;79-2 .
CHROMIUM, TOTAL ma/L 6010 0.0043 0.0030 B 1 16-0CT-95 | 27912 L5379-2
COBALT, TOTAL mg/l 6010 < 0.0060 | 0.0060 1 16-0CT-95 | 27912 L5379-2
COPPER, TOTAL ma/L 6010 < 0.0030 | 0.0030 1 16-0CT-95 | 27912 L5379-2
IRON, TOTAL mg/L 6010 0.15 0.012 1 16-0CT-95 | 27912 L5379-2
LEAD, TOTAL mg/L 6010 < 0.056 0.056 1 16-0CT-95 | 27912 L5379-2
MAGNESIUM, TOTAL mg/L 6010 17. 0.050 1 16-0CT-95 27912 15379-2
MANGANESE, TOTAL mg/L £010 0.0042 0.,0020 B 1 16-0CT-95 | 27912 L5379-2
NICKEL, TOTAL mg/L 6010 < 0.015 0.015 1 16-0CY-95 | 27912 1.5379-2
POTASSIUM, TOTAL mg/L 6010 7.4 0.60 1 16-0CT-95 | 27912 L5379-2
SELENIUM, TOTAL mg/L 6010 < 0.087 0.087 1 16-0CT-95 | 2792 L5379-2
SILVER, TOTAL ma/sL 6010 < 0.0040 | 0.0040 1 16-0CT-95 | 27912 1.5379-2
SODIUM, TOTAL my/L 6010 150 0.070 1 16-0CT-95 | 27912 L§379-2
THALLIUM, TOTAL mg/L 6010 0.075 0.050 B 1 16-0CT-95 | 27912 L5379-2
VANADIUM, TOTAL ma/L 6010 0.0080 0.0040 B 1 16-0CT-95 | 27912 L5379-2
ZINC, TOTAL mg/L 6010 0.019 0.0040 B 1 16-0CT-95 | 27912 L5379-2




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: ROGJYS Date Collected: 14-SEP-95

Matrix: Filt H20 Date Received: 16-SEP-25

Percent Solids: N/A
constituent” | Method | "Result Data |Bilution| . pate |’ LAS CLas ]
- el kD S aual | . '} Analyzed [Batch ID|Sample ID
ALUMINUM, DISSOLVED ma/L 6010 0.039 B 1 16-0CT-95 | 27913 7L5379-21
ANTIMONY, DISSOLVED mg/L 6010 < 0,058 0.058 1 16-0CT-95 { 27913 .5379-21
ARSENIC, DISSOLVED mg/L 6010 < 0.098 0.098 1 16-0CT-95 | 27913 L5379-21
BARIUM, DISSOLVED mg/L 6010 0.039 0.021 B 1 16-0CT-95 | 27913 L5379-21
BERYLLIUM, DISSOLVED ma/L 6010 < 0.0010 020010 1 16-0CT-95 | 27913 L5379-21
CADMIUM, DISSOLVED mg/L 6010 < 0.0050 | 0.0050 1 16-0CT-95 | 27913 L5379-21
CALCIUM, DISSOLVED mg/L 6010 9. 0.032 1 16-0CT-95 | 27913 L5379-21
CHROMIUM, DISSOLVED ma/L 6010 < 0.0030 | 0.0030 1 16-0CT-95 | 27913 L5379-21
COBALT, DISSOLVED mg/L 6010 0.0076 0.0060 B 1 16-0CT-95 | 27913 L5379-21
COPPER, DISSOLVED mg/L 6010 < 0.0030 | 0.0030 1 16-0CT-95 | 27913 L5379-21
IRON, DISSOLVED mg/L 6010 < 0,012 0.012 i 16-0CT-95 | 27913 L5379-21
LEAD, DISSOLVED ma/L 4010 < 0.056 0.056 1 16-0CT-95 | 27913 L5379-21
MAGNESIUM, DISSOLVED mg/L 6010 18. 0.050 1 16-0CT-95 | 27913 L5379-21
MANGANESE, DISSOLVED mg/L 6010 < 0.0020 j 0.0020 1 16-0CT-95 | 27913 L5379-21
NICKEL, DISSOLVED mg/L 6010 < 0,015 0.015 1 16-0CT-95 | 27913 L5379-21
POTASSIUM, DISSOLVED ma/L 6010 7.9 0.60 1 16-0CT-95 27913 L5379-21
SELENIUM, DISSOLVED mg/L 6010 < 0.087 0.087 1 16-0CT-95 | 27913 L5379-21
SILVER, DISSOLVED mg/L 6010 < 0.0040 | 0.0040 1 16-0CT-95 | 27913 L5379-21
SODIUM, DISSOLVED ma/L 6010 150 0.070 1 16-0CT-95 | 27913 L5379-21
THALLIUM, DISSOLVED mg/L 6010 0.089 0.050 B 1 16-0CT-95 | 27913 L5379-21
VANADIUM, DISSOLVED mg/L 6010 0,0085 0.0040 B 1 16-0CT-95 | 27913 L5379-21
ZINC, DISSOLVED ma/L 6010 0.011 0.0040 B 1 16-0CT-95 | 27913 L5379-21
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LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH
Client Sample ID: BOGJY4 LAL Sample ID: L5379-8
Date Collected: 14-~-SEP-95 Date Raceived: 16-SEP-95
Date Analyzed: 26—-SEP-95 Date Extracted: 25-SEP-95
Matrix: Water Analytical Batch ID: 092695-~418.1
QC Group: 418.1 TPH 27753 Dilution Factor: 1

065



LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH
Client Sample ID:  BOGFVZ LAL Sample 1ID: L5351-4
Date Collected: 12-8EP~95 Date Received: 14-SEP-95
bate Analyzed: 26=-SEP-95 Date Extracted: 25-SEP-95
Matrix: Water Analytical Batch ID: 092695-418.1
QC Group: 418.1 TPH 27753 Dilution Factor: 1
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LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH
Client Sample ID: BOGFV2 LAT, Sample ID: 27753M8
Date Collected: 12-SEP-95 Date Received: 14-SEP-95
Date Analyzed: 26-SEP-95 Date Extracted: 25-8SEP-95
Matrix: Water Analytical Batch ID: 092695-418.1
QC Group: 418.1 TPH_27753 Dilution Factor: 1

TRPH 4.61 1.00

06¢



LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH =
Client Sample ID: BOGFV2 LAL Sample ID: 27753M8D
Date Collected: 12-SEP-95 Date Received: 14-SEP-95
Date Analyzed: 26-SEP-95 Date Extracted: 25-SEP-95
Matrix: Water Bnalytical Batch ID: 092695-418.1
QC Group: 418.1 TPH_27753 Dilution Factor: 1

069




LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOGJIY4 LAL sSample ID: L5379-4

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Date Analyzed: 28-5EP-95 Date Extracted: 28~SEP-95

Matrix: Water Analytical Batch ID: 092895-413.1
QC Group: 413.1 OIL AND GREASE_27944 Dilution Factor: 1

Total 0il and Grease <5.00 5.00

081



LOC;KHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOGJY4 LAL Sample ID: 27944M5

Date Collected: 14-SEP-95 Date Received: 16~SEP-95

Date Analyzed: 28-SEP-95 Date Extracted: 28-SEP-95

Matrix: Water Analytical Batch ID: 092895-413.1
QC Group: 413.1 OIL AND GREASE_27944 Dilution Factor: 1

S R Y e R T
éﬁ’fg&"go SRR .:;i S s%s,

Total Qil and Grease 191 5.00

083



LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE — GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOGJY4 LAL Sample ID: 27944M8D

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Date Analyzed: 28-5EP-95 Date Extracted: 28-SEP-95

Matrix: Water Analytical Batch ID: 092895-413.1
QC Group: 413.1 OIL AND GREASE 27944 Dilution Factor: 1

Total 0il and Grease 184 5.00




LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)Y

Client Sample ID: BOGJY4 LAL sample ID: L5379-12
Date Collected: 14-SEP-95 Date Received: 16-SEP-95
Matrix: Water Login Number: L5379

Constituent Anabyied; Batch 7 Erige bataual Units
Ac-228(Ra-228) 16-0CT-95  GAMMA SPEC LAL-0063_2780% 5. 22. 40. pCi/L
Co-58 16-0CT-95 GAMMA SPEC LAL-0063_27809 2.5 5.7 9.6 pCisL
Co-60 16-0CT-95 GAMMA SPEC LAL-0063_27809 -0.5 1.5 12. pCisL
Cs-137 16-QCT-95 GAMMA SPEC LAL-0063_27809 4.1 7.3 9.4 pLi/L
Eu-152 16-0CT-95 GAMMA SPEC LAL-0063_2780% -4.0 8.1 38, pCi/L
Eu-154 16-0CT-95 GAMMA SPEC LAL-0063 27809 -6.7 4.2 34. pCi/L
Eu-155 16-0CT-95 GAMMA SPEC LAL-0063_2780% é. 13. 18. pCi/l
Fe-59 16-0CT-95 GAMMA SPEC LAL-0063_2780% -1.3 2.0 27. pCi/L
Pb-212 16-0CT-95 GAMMA SPEC LAL-0063_27809 4.7 9.4 13. pCi/L
Pb-214(Ra-226) 16-0CT-95 GAMMA SPEC LAL-0063_27809 -3.5 8.4 17. pCi/L
Ra-226(GAMMA) 16-0CT-95 GAMMA SPEC LAL-0063_27809 -110 100 160 pCi/L
Ru-106 16-0CT-95 GAMMA SPEC LAL-0063 27809 -20. 39. T4, pCisL
U-235(GAMMA) 16-0CT-95 GAMMA SPEC LAL-0063_27809 -5, 26. 41. pCi/L
Gross Alpha 11-0CT-95 GR ALP/BETA LAL-0060_27812 1.8 3.2 5.8 [ pCi/L
Gross Beta 11-0CT-95  GR ALP/BETA LAL-0060_27812 7.9 3.4 5.1 c - pCi/L
Total radie-strontium 20-SEP-95 SR-90 LAL-0196_27451 0.67 0.61 i.0 pCi/L

Page 2
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ialt)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGJY4 LAL Sample ID: L5379-20

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Matrix: Water Login Number: L5379
Constituent . Arglyzed  Batbh cohotinity . EnPdfiL” MER., .. . Datafuat - uUnits
H-3 02-0CT-95 TRITIUM(H3) LAL-0066_27851 1360 360 320 pci/sL

Page 3
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Notebook No. 0525

g) gl 1= Suu*:”.*l‘
Viel AC3IVe9

[ A

1) Jonl Aptous i clear Yeow ,off‘-ﬂ‘/c for "!5: « jos.7pC 2

||) W Agurew 1o 125 aadl 'phbﬁc fo ”A. P 3qu

] el Alarwe 19706 (2%) aie c(%
“)5‘0 mz,:weAa&E-‘:iga-i% /& An et (& r J

LAL-93 -840 - 5%

LAL-ovIC- 12/ (312

¢
PROJECT LS s Cantinued From Page _ =
' o : ! B
1 i i : | ' i ! i X . . . i
i H ! i i ! \ b b 1
|
el GAMMA STANDARDS RADICHUCLIDE CONCENTRATIONS
ety
. zsepaled AUG, L1, 1993 by J. Schmitt  (h:\genecal\radnuc\LCSGAM.DOC) ‘
: uPda&J 5#9h¢$}§§'
e ' ———
ALl act.ivities in pCL on 4=21-91
" ——
GEQMETRY Ca~137 Co=60 K-40 Lecpoen- prge ,uea
'—‘_-—l—‘
1
‘) Tuna Can 200ml é'\ 15% ?Ct 11 500 LAL-209 -8 (p 5 ———
ACLITY LAL-268-32 Pl
2}l Liter Marinelll (ﬂ 197 218 184 LAC*FI= 0380 37
ARSLLS
3) 7 Liter Macinelll 298 127 n/a LAL-T2- 3853 - b
AC3410 LAL~3S3-0 %
h) 30ml in Polybottle 140 1a 600 I T2-2460~ o8
AC2014 LAL~218-63 *
Oml in Polybottle
S)}mon LAL=3$3=79 197 218 ala LAL-T2-353 - 77
‘) 100ml in Polybottlae 17 238 n/a LAL-92-352-7F
ACI408 LAL-333-78
7) 3" rilcer ity 218 n/a LAL ~QRF-2LF W~/
in Petri Dish o>
AC321) LAL=335)=70=1
111 21 Ya

A4

[

RE | dlnd

3-3/-9%

Signed

Aead and Understood By

Signed. L3 Lﬁl

ot




ISOTOPES DILUTION RECORD

ki y iluti

Date:‘:ﬂﬁ_ﬁj Preparer’s Name: ﬁ . (.U Cmfaf,

Pipet Check / Balance Wt. Check Done (f
Diluentused: 8 - { M HC/|
I. Tsotope #I:CS - 137

Diluted Source ID (1og#5: 9 -225-24-3
A: Source activity: C?(TLO 8 3 ’ PQ /m,Q, éﬁ?Cﬂoat Mua'iué ‘{fwm
7571346

B: Amount of source transferred: 0 - 2 imk

C: Total amount of dilution: /00 mio

D: Isotope activity (A*B/C): _/‘_tgg_'lp G / L

IL. Isotope #2: CD - é o

Diluted Source ID (log#): CU ~225 ~fo ~|

: Source activity: . -’ G tw0~ dl Covie oz dh £y
E: S tivity C]%\. [08 p / cm& s /[PC/

F: Amount of source transferred; 0.2 M-Q
G: Total amount of dilution: Z [0 7) m!;
H: Isotope activity (E*F/G): { ?E 52 'Q & / mi

Dilution Log Book ID:_ 12~ 353 - 14"

Reviewed by: # Date: f[ if 73

152



ISOTOPES DILUTION RECORD

vel Diluti

w
Date: 3 Preparer’s Name: ﬂ' U)J'WCRJ/

Pipet Check / Balance Wt. Check Done (vf
Dituent used: (- { H_HC |
I. Isotope #I:M—,
Diluted Source ID (log#): 1/ - 225-24-3

. crv
A: Source activity: ?4‘0 NEL '/)G-/ﬂ'l d’"m‘j mc&g _[5%_1(3 400};

B: Amount of source transferred: 2 mﬂ_

C: Total amount of dilution: (o mi
D: Isotope activity (A*B/C): /f& /66 /2 PCL /”'-Q)
I1. Isotope #2: M

Diluted Source ID Qog#): 2~ 225-£0~ ]
E: Source activity: ??J" ok 7,P G/ ml
F: Amount of source transferred: _2 ﬂ
G: Total amount of dilution: ___/ 0 md
H: Isotope activity (E*F/G): / 9?'62-1 7 f?a/ ml
4 Dilution Log Book ID: ?Z -353- 7?
Reviewed by: %Uﬂ" Date: ,5’//9'/ 973




Notebook No. _‘5_53_

80 : .
. prosect _ ) Spee St (¢ -[37 4 Co -€e Continued From Page
A S e S I S S S B S B B R B B 74 s
B | e,
P2
--.ﬁ 4
KLU .
B ISOTOPES DILUTION RECORD
: Secondary/Working Level Dilution
— Date:_4/9 Preparer’s Name: ﬁ f{)tﬂ‘\é{
| Pipet Check / Balance Wt. Check Dane (/9 11pet # 37779 u
T Diluent used: . . it
: L. Isotope #1: Cs -(37] = 295 -5 P G 4-2-4 l }
_ Diluted Source ID (log#): Z/-225-2¢-3
__ A: Sourceactivity:?‘rzaf?’)pc{/qu e Covee Tud 'm‘
B ' “d 975 134 pCi [l

37" .
. II.Isotopc#ﬂ‘_Co'_éo :'_"73‘2'8"‘5 fa 4-r-al J

Dilution Log Book ID;_ {2 -353-4 2

Reviewed by: ﬁ Date: ﬁ{ié

B: Amount of source transferred: d. 3 ”"*Q

3
. = C : '
C: Total amount of dilution: / 5- v ml.» qu :Z-‘H “
D: Isotope activity (A*B/C): O- 1882 p (& /i

Diluted Source ID (log#): _1/-225-§0 ~ |

. . . rovie cled ?,cm
E: Source acuwty:ﬁtﬁ/ﬁ? 7'0 C_i/'“'q 5&@'3 /oc?l. /P (-/mi,
F: Amount of source transferred: 0.3 mK e

0
G: Total amount of dilution: _ /5o 0 m A = BXT fc" Co
. {4-2-9l

H: Isotope activity (E*F/G): _C - [ 19 A ’DC:.' /

Continued on Page

I

Read and Understood By

iQ%w gg)mié §-9-93 (v U (a3
| Signed " Date Faned Oute *y ¢ 4
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CERTIFICATE OF CALIBRATION
GAMMA STANDARD SOLUTION

Radionuclide Cs-137 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Haif Life: 30.0 + 0.2 years P.O.No.: 06L.AB1036
Catslog No.: 7137 Reference Date: September | 1991 12:00 PST,
Source No.: 1g9-21-2 Contained Radioactivity: 1.002 uCi.
Descrizmion of Sobuti
a. Mass of solution: 4.9523
b. Chemucal form: CsCl in 0.1N HCl g
¢. Carrier conteat: None added
d. Density: 0.9998 sl @ 20°C.
Radioi .
Nooe detected
Radicective Deughiers
None
Radicemclide Conceatration
0.202 pCUgram.
Method of Calibratios .
Weighed aliquots of the solutica were assayed using gamma spectrometry:
Energy peak(s) integrated under: 662 KeV.
Branching ratio(s) used: 0.8521 gamuma rays per dacay.
Uncertainty of hMessarvsnont
a. Systomatic uncertainty in instrument calibration: +L0%
b. Random uocertainty in assay: +1.1%
<. Ramlom uncertainty in weighing(s): +0.4%
d. Total uncertainty at the 99% confidence level: +2.3%
NIST Tracosbility

This catibration is implicitly traceable 10 the National Institute of Standards and Technology.
Notes
1. Nucloar data were takes from "Table of [sotopes”, Seventh Edition, edited by Virginia S. Shirley.
2. IPL perticipates in an NIST mossurement assurance program to cstablish and maintain implicit
tracesbility for a number of quclides, based oa the blind assay(and later NIST certification) of Standard
Reference Matorials. (As in NRC Regulatory Guide 4.15)

ISOTOPE PRODUCTS LABORATORIES

1300 No. Koysomo Street.,

Burbask, California 91504 15¢
(818) 843 - 7000
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Hay oF iowima Ly Ji4 s

U.S. Environmental Protection Agency tupond Vaftro
Environmental Monitoring Syatems Laboratory-Las Vagas . .
Nuclear Rag:iation Assessmant Division idas "9/ RN R

Calibration Certtficate

Descripten Prnemar sesanuerae | Cobalt-n i mewwief 3271 -ears |
sommmacrwy 1110 | [nano  cure ]
Nomma volume E ™iin ampouie sGottle number) 2506=2 w
Measurement Acuwiy of principal tacionuchide
Altreity Our gram af 1hus solutan .
[ 222 j [ nana ‘“'ﬂ of L Cohalt=60 J
ololmhounPSTMI April 2, 1991 J
Actrvity of daughter radionucide .
The st sl activity wis ACCamasreed 3t the queted lvhg by )
1 I —
ot the asuenier rucisie | |
Taotal mass of this solution
APPROX. 5.0 _ "™
Method of meaasuramant
The activity of the primary solution was measured using
an ionization chamber.
The activity of the dilution was measured using gamma
spectroscopy.
Usseful Lile

Thes rodenucinte has decaved INreugh half livas sivvas o wes ebtaoned by EMSL-LY

Ve reenmmend (Rat 1w Sokn Sneuld net 8 wied Sher i January 2000 |




Purny

The manufacturer s1ates Nat activities gther tRan (N3t cf the S NCOA ©L.Chih
3nd of 15 JaugNTer Nucides «f any were estiMated. kNcven 10 00

1855 1= In . . e
(R} s IR Y e Ve PaUd: 10 of 1a arinsipar 3t e
t2) less :man %] of (me or ! action
equal o S 1 of 1me princioal aclivily

than 1
I(3’ Le::al 1: | % | of the principal actvity

The actuwity ot impurity {1} 1$ not {2} is not (3) 15 not
included in the quoted figures of the principal activity

Random Errors

The precision of this standard was such that the certified value of the radigactive

concentration of the principal activity had a standard error {sm) not greater than +10.42%

{The 99.7% confidence iimits are givan by tism) where t is oblained trom the student 1 tactar
lor the degree of freedom (n-1)).

The maximum uncenainty due to the assessable sysiematic errors {dilution, counting, and
known uncertanty of the standard) 1s cbtained by the teparate anthmetc summation of the
postive and negative systamatc error { + § = § ' ). These have been esumated not to excesd

|:2 ] %.orl-z ] % )

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of

the quoted resuit fram the true value, It is 8 combination of random error [t(sm)] at the 99.7%
contidence himits and the worst case estimate of the systemauc ercors { +8, -4 )

The overail uncentainty is therefors caicuiated on the Dasis of + [llsm) 05] , = [l(sm) *63]

andis {43,5 %]. [-3.5 %]of the quoted radicactive concentration.

Decay Schemes

This stancardization 13 based on the following assumptions of the painciple nuctide, ns
daughter nucliies and impurities (no allowance for error in thess assumptions or the
assumption of quoted half-life have been inciuded in the statemnem of accuracy abave).

Cobalt-60 decays 100 percent by beta emission followed
by prompt gamma transition.

Chemical Carrier content per gram of solution: Other components:

Compaosition

of Solution 30 micrograms cobalt 0.1 M HCL
Pressrvative;

Remarks

Date Centificate Prepared May 31, 1991

160
Approval Signsture M %L/

Revised 1/84



RADIATION RESULTS CHECK REPORT

Workgroup Number:

GR ALP/BETA LAL-0060_27812

‘o‘lip i -\ parameter vaiue Erroy HOA

278120UP1 Gross Alpha 0.0146056 2.97087 6.16435
27s12Lest Gross Alpha &1.0937 4.77935 1.57387
278124881 Gross Alpha 0.700113 0.695432 1.08298
27812051 Gross Alpha 82.0275 13.0683 5.8528

L5379-12 Gross Alpha 1.7533 3.20938 5.73075
L3440-12 Gross Alpha 2.05197 1.57114 2.20882
278120upP1 Gross Beta 10.352 3.48101 4.97015
27812151 Gross Beta 41,9867 3.64313 2.12547
27812mM881 Gross Beta 0.570641 1.19384 2.03893
27812181 Gross Beta 103.728 8.84446 5.14083
L5379-12 Gross Beta 7.94663 3.42358 5.1305

L5440-12 Gross Beta &6.47903 1.65388 2.18383

167
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[ SECONDARY/WOPKING LEVEL

STANDARD DILUTION RECORD

e Dilution éourca Information
|l Isotope: AM—QW and S.¥Y~90
|

Parent Barcode Number AAdopn 30 Ao p4e
— A~ 241 T Pr 3YY ~loos)
— Vendor or Certificate 1.0, # of Parent Standard: Sl — 7o MNEST SpH 1186

Ara—2 91 T=0225~ GO~/

¥}t Diluted Source Logbook 1.D. #: 59 o gl~-0r25-FO-2

Balance Verification?: /L{e.s
— Diluent Used: O, | N )O3

i Dilution )
*Dituent: O, JN HNos T izmca_ SP(MGS.ZQ'AC
*Density of diluent (g/m): N4 . ,
Are-241 G5 e pCc 7ML

a: Parent Specific Activity: Se-96 Loon ‘,(:-AL_ n s’/l/qo

b: Amount of Source Transferred: Sr=-90 A ga-ml
——l ¢: Total amount of Dilution: see _‘i}e

d: Total Volume of Dilution: 500 4 Lo

e: Activity of Dilution f[a* b /ch

MAa
Are— 241 9.1 W/ML
f: Activity of Dilution {a * b /d): <rY~ 90 12 FQ AR gj:ﬁo

Dilution Logbook 1.D. #: 95 -721-13~]

Prepared By: &4_ m Preparation Date: §/23/95

Reviewed By: S%;( ‘,_,, !El - E Review Date: /24

*If the diluent remaing unchanged from the diluent used for the dilution source, then a waight dilution of a volume unit sourcs

¢an be performed without a density conversion, If the diluent changes, a weighted proportion density conversion is necessary.

T T L LT 1T T 71 1T 1T T 1. =% 131 7%

Read and Understood By

16¢

Signed Date Signed

Date
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuciide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 + 0.5 years P.O.No.: 06LAB1245
Catalog No.: 7241 Reference Date: November | 1991 12:00 PST.
Sourcs No.: 388-100-1 Contained Radioactivity: 0.997 ol
Descrinti of Soluti
a. Mass of solution: 5.0007
b. Chemical form: AmC13 in 0.5N HC1
¢. Carrier contenl: Nooo sdded
d. Density: 1.0077 sramimi @ 20°C.
Noos detected
Radicactive Daughiers
Nons detected
Radioasclide Comceniration
0.1994

Wi/ gram.
Method of Calibration

Weighed aliquots of the solution were assayed using a liquid scintillation counser.

Uscortsinty of Mosssrcament

s. Systematic uncestainty in instrument calibration: +2.0%
b. Random uncertsinty in assay: +0.7%
2. Random uncortainty in weighing(s): +0.0%
d. Totsl uncertainty at the 99% confidence lovel: +2.1%
NIST Tmacoability
This calibestion is implicitly tracesble 10 the National Institite of Standerds and Technology.
Noiss

1. Nuclear data were taken from "Table of Isotopes®, Seveath Edition, edited by Virginia §. Shirley.

2. IPL participates in an NIST mossuroment assurance program 10 ostablish and roaintain implicit
traceshility for a aumber of nuclides, based on the blind assay(and later NIST certification) of Standard
Reforence Materials, (As in NRC Regulatocy Guide 4.15)

17¢




THIS IS A PHOTOCOPY OF THE CERTIFICATE

MVt

WHICH 1S BEING MAILED TO YOU UNDER

: f-% / SEPARATE COVER.
National Tnsti

tute of Standardgs & Technologp

Cectificate

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity conceatration
Reference time

Overall uncertainty

Photon-emitting impurities

. Alpha-particle-emitting impurities
Half life

Measuring instrument

Stroatium-90

4919-G

Solution in NIST berosilicate-giass ampoule °
Strontium-90 plus yttrium-90 plus appmmsely
95 ug each of non-radioactive strontium andh
yttrium per gram of 1-molar hydrochloric q @
Approximately 5.0 grams

4514210 Bq g?

1200 EST August 1, 1990

4= liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, Jonizing Radiation
Division, Radiocactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
“suary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

*Notes on back
172
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radicanclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES C
Half Life: 432.7 £ 0.5 yoars P.O.No.: OSLABI248
Cataiog No.: 7241 Raferonce Daia: November 1 1991 12:00 PIT.
Source No.: 383-100-1 Contained Radioactivity: 0.997 oy
Deacriotion  of Sobati
a. Mass of solution: 5.0007
b. Chemical form: AmCL in 0.5N HQ1 .
<. Carrier content: Nooe added
d. Density: 1.0077 ° x°C.
Noaos detected
Radicactive Denghters .
Nous detected
Radi tide C ,
0.1994 Vg

Maethod of Calibeation -
Waighed aliquots of the solution wers assayed usintg s liquid scintillation coumter.

Uncacrtminly of Messswteat

s. Systematic uncertsinty in imstrament calibration: +2.0%
b. Randoms uncertainty in asssy: +0.7%
<. Randoms wacertainty i weighing(s): +0.0%
d. Total uncertaimty at the 99% coafidance level: +*.7%
NIiST Tocesbilisy
mm-mm»ummam-ﬂm
Notss

1. Nuciear deta ware kan from "Tabile of Isotopes®, Seventh Edition, edited by Virginia 3. Shirley.

2. IPL pasticipates in an NIST msesurement assurance program 10 establish and msintsin implicit
traceshility for & sumber of suclides, bassd on the blind asssy(end leter NIST certification) of Standerd
Rofummss Materials. (As in NRC Regulatory Guids 4.15)
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ACSH
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w v

U.S. Environmantal Protaction Agency
Environmaental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessment Division

Calibration Certificatle

Descriptlion

Prncpal ¢ edwonucide l s trontim_g 0 l riall didg

l 27 ] [ nano ‘”""I
Nomnsl wolume miin ampewie/bolike number) 9 400 3_ 1

Activity of principal radionuciide

28.

Noamunal activity

Measurement

Actreity pad gesm of 1hes sokgtion

| 5.40 || nanoews| «| strontium=-90 1

wowdremrsTea| April 1, 1994

Actrvity of daughter radionuclide

The ormcipsl SClivity wat sccompaniad st 1he quedsd {wie by

[ 5.40 ]Lnanwml Far gram

ol the daugiuer nuctide l Yttri!!m-gg J

Total mass of this solution '

Approximately 5.0 "™

Maethod of measuremant

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Useful Life

Thig redionucids hat deceyed Bwaugh hatt lves since ot wot sttswed by EMSL.LV

We ol That This salution sheuld net Be weed sfier ‘ Aygust 1994 I

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water,

17¢

C ST 3¢



Purify

The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. «f any, were estimated/known to be:

n ':qs:a‘!hlf," I % | of the principal activity

@ leet:lstfatlht?:" E of the principai activity

{ tha
@ equal 10 %

of the principal activity

The activity of impurity (1) is not (2) is not {3) is not

included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the cartified value of the radicsctive
concentration of the principal activity had a standard error (sm) not greater than +

(The 99.7% confidence limits are given by tsm) where t is obtained from the student t facor
for the degres of freedom (n-1)),

The maximum uncertainty due to the assessabie systematic errors (dilution, counting, and
known uncertainty of the standard) is cbtained by the separate arithmetic summation of the
positive and negutive systematic error { + § — § * ). These have been estimated not 0 exgeed

+3.8 Xjorf-3.8 %

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of

the quoted result from the true value. it is 8 combination of random error [t(srn)] at the 99.7%
confidencs limits and the worst case estimate of the systematic ecrors ( +3, -3 ° )

The overall uncertainty is therefore caiculsted on the besis of + [sm) +5], - [ttsm) +5]

and is |+4_0 sl. |- 4.0 xldthcqumodndiominmuim.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclida, its
daughter nuclides and impurities (no sliowance for error in thess assumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

Strontium=-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by
beta emission.

Chemical Carrier content per gram of solution: Other components:

Composition .

of s;::;m 30 micrograms strontium 0.1 M HC1
Pressrvative:

Remarks

Oate Cartificate Prepared April 26, 1994

Approval Signature

17

Revised 1/84
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MNotebook No. Q & Z_,(E

Continued From Page

INITIAL STANDARD DILUTION RECORD

Standard informatlon:

Isotope:

Activity of Standard Received:

Weight of Standard Received {g):

Standard Activity {pCifg):
Halflife in Years or Days:

Reference Date:

Sy -90

& 1x0% uci

50 o

5.1 x10% pcirg

&8 67 yrs

4| 1494

Vendor:

Vendor L.D. #

LAL L.D. #:

NIST Traceabls ?

Certificate #:

Reacaiver's Nama:

Date Received:

CPA

Tétoo3-)

Acsay |

'w:}y

%0034

K. free

£.3-94

Primary Dilution

Batance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g):

b: Weight of the Source Transferred (g):

c: Total diluted weight {g}:

d: Total Diluted Volume (mL)

a: Activity of Dilution by Weight {pCi/g)

f: Calculated Density: of Solution (g/ml} [c / d]:

g: Activity of Dilution by Volume {pCi/mL)

h. Dilution Logbook 1.D. #:

Prepared By: T)’ly(‘wbﬂ u() M Preparation Data:
N\, Reviewed By: %( 1133(_—;&%

\
Purity/Cross Check Rerformed By:

{e * f]:

[a*b/clh

Vlfﬁ,%
0- 1M K]
5"‘* KIOZ’ pCi/g_
4 9670 o
49.4 o
% mi
5’3’1’4’ pCi/g
0.9982  gmL
536 Ut pcimL
P e PP
NER [V .

Reviasw Date:

Check Date:

L.

[« 94

6/30/5+

t H\T,&FW

oalk

Signed

Date

Signed

Date




- RADIATION RESULTS CHECK REPORT

Workgroup Number: SR-90 LAL-0196_ 27451

-T& N ‘Parameter vatue " [ Eqr‘ér ‘ oA
2745100P1 Total radio-strontium 7.27899 1.031561 1.13519
27451Lest Yotal radio-strontium 45.2713 2.827 0.94523
274514881 Total radio-strontium -0.334626 | 0.523796 0.953686
L5351-6 Totat radio-strontium T.41745 1.03967 1.12736
L5379-12 Total radio-strentium 0.665634 0.61304 1.01197

18



. N Notebook No. _ (054~
gROJECT_g,t‘_'_‘C@/{LW é&&bﬂdm o ?.‘.ontlnued FromPage —

v e— L

Strontium Carriar Standardization

Strontium Carrier {10 mg/mL):
/

Use commercially avaitable 10,000 yg Sr/mL ICP Standard or equivalent. Alternately,

Dissolve 24.16 g of Sr{NO,), in water and dilute to 1 L in a volumetric flask with
+--  water.
i

g e e
|

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution into separate cleaned dried and tared

'~ planchets. Dry the planchet under a drying lamp. Cool the planchets in 3 desicgator
.~ and weigh. Qr Camin H Jl-208 -mizm Wi A0 (2l »Ceju 5

- diee 4 hawo  Clinated  values 1 Tregped M |-5-95
- v Calib # 1 Calib # 2 Calib # 3
| smnien. |6-6o%25  |6-6bos0 |g212956 "
planchat - 659582 |(.63905 | 6.36%8
adeatmg | 0-012¢] | 801245 fp.0206 8

~ AVERAGE Sr(NO,), + STDDEV. = _ 0-90[231 o

~  Expected mg of Sr(NO,}, = cert.value(~10mgofSr/mL) * 0.5 mL * 2.41

i__ Within 3% of expected (12.08 mg/0.5 mlL) value {yes/no) f(,{,(/d.}

-~ Initial and Date'@uﬂla \- 10 ’75

Read and Understood By

Signed Date Signed . .0 Date 187
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100 i : (- Notebook No. 2278 _
PROJECT &MW Continved FromPage ______

D
— T
ﬁ% ”
Strontium Carrier Standardization N e
b Y p
Strontium Carrier (10 mg/mL): /":\ "af&
Use commercially available 10,000 ug Sr/mL ICP Standard or equivalent. Alternately, fﬁ
Dissolve 24.16 g of Sr(NO,), in water and dilute to 1 L in a volumetric flask with
water. —
Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL :
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dry the pianchet under a drying lamp. Cool the planchets in a desiccator —
and weigh. |
Calib # 1 Calib # 2 Cib #3 -
Carriér plus ]
planchet wt. 653,‘?53’ 6. 7767—6? 6-5'619/_63’ -
Tare wt. of ]
planchet G 567@8’3/ 64{3’516 ¢ —
Net wt. of carrier 012 0.0 6')_, 0.0 ?6 ]
added (mg) 0-012t 1Yy 'l el
B
AVERAGE SriNO), + STDDEV. = _0.0/192 4 7 o.000277 ]
Expected mg of Sr(NO,), = cert.value(s10mgofSr/mL) * 0.5 mL * 2.41 | .
Within 3% of expected (12.08 mg/0.5 mL) value (yes/no) (LJ}W ]
: -
Initial and Date:____. M 3 é - W |
I I I O
Continued on Page
Read and Understood By &A"f—c_m‘gw & 1 8 8
JX
a2 (Deans s 3-15.94 /0% S [/
Y/ Signed ) Date / Signed 7 bate
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ACSES
R&S
U.S. Environmantal Protection Agency

Environmental Monitaring Systems Laborstory-Las Vegas
Nuclear Radistion Assessment Division

Calibration Certificate

Description

rncout eaomcie| Strontium-90 | wuswel 28.6 years |

Nomunal activiy l 27J I nano cwhs‘
Momeuvoiome {75 ] miun smeoviesboutie vumead 940031

Activity of principal radianuciida

Measurement

Actevity pee geam of this sohstion

| 5.40 || nanoews| «! Strontium=-90 ]

wotohows #sTon] April 1, 1994 |

Activity of daughter radionuciide

The pemncigs! activity was

dad 91 Iha @ d g by

{ 5.40 || nancewes| reesm '

ot the dovgeor mvatise | Yttrium=-90 1

Total mass of this solution )

Approximatélx 5.0 ¥

Mathod of mesasurement

The activity of the primary solution was measured
by liguid scintillation counting.

The.activity of the dilution was measured by
liquid scintillation counting.

Uselul Life

This cadionuciide hos deceved tvsugh hall bives 5ACS # wes sdisnad by EMSLLY

We recemmand that this selution shecid not be used aftes ‘ Auygqust 1934 I

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-9C in water.

18¢
CvT 3C



Purity

The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides, if any. were estimated/known to be:

Q :e?tfatlht%n % | of the principal activity
2 ';3,’3,‘.".2," % } of the principal activity
@ Lzs:atlh::)ﬂ % | of the principal activity

The activity of impurity (1) is not (2} is not (3) is not

included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concantration of the principal activity had a standard error (sm) not grester than s
{The 99.7% confidence limits are givan by t{ism) where t is obtained from the student t factor
for the degree of freedom (n-1)).

Ths maximum uncertainty due to the asseszable systematic errors (dilution, counting. anq
known uncertainty of the standard) is obtained by the separate arithmatic summation of the
positive and negative systematic error ( +§ — § ' ). These have besn estimated not 10 exceed

+3.8%jor|-3.8% *

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of

the quoted result from the true vaiue. it is 8 combination of random error [usm)] at the 99.7%
confidencs limits and the worst case estimats of the systemstic errors { +8, -5 )

The overall uncertainty is therefors caiculsted on the basis of + [t(tln) 06] .- [ﬂsm) +63

andis §+4.0 %]. |- 4.0 %jof the quoted radicsctive concentration.

Decay Schemes

This standardization is based on the following sssumptions of the principls nuclide, its
daughter nuclides and impurities (no allowance for error in thess sssumptions or the
assumption of quoted haif-life have been inciuded in the statement of accuracy sbove).

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by
beta emission.

Chemical Carrier content par gram of sclution: Other components:

Compasition .

of Soﬁ::ion 30 micrograms strontium 0.1 M HCIL
Prosarvative:

Remarks

1\

Date Certificate Prepared April 26, 1994

19¢

Approval Signature

Ravised 1/84
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. Continued From Page
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INITIAL STANDARD DILUTION RECORD

Standard Information:

Ly 90

Isotope:

Activity of Standard Received: 2.7 Xyp u uCi
Weight of Standard Recsived (g): 5 .0 g
Standard Activity (pCi/g): 5 . 4 X fO"' pCi/g
Halflife in Years or Days: (9 8 : (a yIs

4.1 14194

Reference Date:

Vendor: CPA

Vendor 1.D. # Tétoo3-]
LAL 1.D. #: Acs5ag |
NIST Traceable ? Ues
Certificate #: Oq 4003 -
Receiver's Name: K. free

Date Received:

Primary Dilution

Balance Verification?:

Oiluent Used:

a: Decay Corrected Standard Activity (pCi/gh:
b: Weight of the Source Transferred (g):

¢: Total diluted weight {g):

d: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCifg) fa

f: Calculated Density of Salution {g/ml} {¢ / d]:
g: Activity of Dilution by Volume {pCi/mL) [e * fl:

|Ih. Ditution Logbook 1.D. #:

Prepared By: (})”%W?ﬂ uc)

*b/ecl

vlha,e
0- 11 MdC|
54 xto®  ocig
4 3670 g
49.9] ¢
£ mL
5314 cirg
01982 gmt
536U peimt

W1 ~$2~ )

g

&7 f)ag

\ Raviewed By:

Purity/Cross Check\%arformed By:

%"—Mﬂ—,

4,

Preparat:on Date: L - { ¢

94

Review Date:

6/30/5v

Check Date:

e q"\a X

Signed Date

Signed

Date
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Notebook No.

&

Cantinued From Page

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Infarmation

Isotope:
] q .’ 'q +

Parent Barcode Number

Sr-%e
Acsog |
EPE 4003 - [
93-47¢4 —f2 -1
%Fs
d-/HHCJ

Vendor or Certificate 1.D. # of Parent Standard:

Diluted Source Logbook 1.D. #:

Balance Verification?:

Diluent Used:

Dilution

*Diluent:

0./ M Hef

Nk
536-44 PCC/MQ:
50018

[00- 20
A/A
N/A
26.78 pG /md
94-477- 44 -\

*Density of diluent {g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred: g

¢: Total amount of Dilution: g

d: Total Volume of Dilution:

e: Activity of Dilution [a*b/cl:

f: Activity of Dilution {a * b /d):

Dilution Loghook I.D. #:

Prepared By: Q?jhuw) ()) 0'14-»5/

Reviewed By:

Preparation Date:

3.2-1¢
3/3/%s”

*if the diluent remains unchanged from the diluant used for the dilution source, then a weight dilutjon of a velume ynit sourca

Review Date:

ik

|_can be performed without a density conversion, If the diluant changes, a weighted proportion depsity cgwersion is neqéssarv- _

e WV

5.

Y
Ty
Signed Slgned

Date

19
oaze/j

e L T ]

v
-
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- RADIATION RESULTS CHECK REPORT

Workgroup Number:

TRITIUM(H3) LAL-0066_27851

Parameter _ Vatue | * Error .- MDA S
27851DUP1 H-3 909.653 321.456 313.281
278511651 H-3 2113.43 410.145 311.155
27851MBB1 H-3 55.5773 237.925 303.134
27851Ms1 H-~3 4501.39 563.207 319.627
L5379-20 H-3 1359.07 359.374 317.161

197



) U.S. Environmental Protection Agency
Environmaeantal Monitoring Systems Laboratory-Las Vegas
Nuclaar Radiation Assessment Division

Calibration Certificate

Description

prhcinuua'-umdidcljritium {H-3TI H.u-m-[ 12.43 vyears 1
Nomnal acieviy mO 1 I nanomi:l

Momunsl voluma E mlin ampouie/bottie numtnrl 2 6 06- 1

Measurement

a"l"'%!*

v
?

Activity of priacipal radionuclide ~

Agtivity par gram of this solution

ST | P B e ]

ummmrsrml June 3, 1992 l

Activity of daughter radionuclide

Tha principel sctivity wes &

ompanied 8l the guoisd Lime by -
I _I l_ cumll Put gram
of the daughter nuctide l l
Total mass of this solution ’
* gtams
APPROX, 5.0

M!thod of measuremant -

The activity of the primary solution and this

dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly

traceable to the Naticonal Institute of Standards
& Technology (NIST).

This csdeonuciide hat decayed tivsugh il fivas since it was ebtsined by EMSL-LV

We e d thet this selution theuld not be used aftar becember 1999 |
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Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides, if any, were estimated/known to be:

Hy none Lequa"ht%" of the principal activity
i2) :a%s:fatlf}%n of the principal activity
{3} L?:s:aﬂzn l % J of the principat activity

The activity of irnpurity {1) is not (2} is not {3} is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified vaiue of the radicactive

concentration of the principal activity had a standard error (sm) not greater than 1| 0.4 %I

(The 99.7% confidence limits are given by t{(3sm) wherae t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic erross (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( +§ ~ § ° .. These have been estimated not to axceed

+2.9 %]or {-2.9¥|

the overall uncartainty (often called accuracy) is an estimate of the possible divergence of

the quoted result from the trus vatue. It is 8 combination of random error [t(sm)] at the 99.7%
confidence limits and the worst case estimate of the systematic arrors {+5., -8° )

The overall uncertainty is therefore caiculated on the basis of + [(sm) +4]. - ftsm) «57

and is l+ 4.3 %I. |- 4,3 %Iof the quoted radioactive canceniration.

Decay Schemes This standardization is basad on tha following assumptions of the principle nuclide. its
daughter nuclides and impurities (no allowance for error in thoss assumptions or the
assumption of quoted haif-lifs have been included in the statement of accuracy above).

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical " Carrier contant par gram of solution: Other componeants:
Composition )
of Solution 100 percent H,0 Barium less than 0. 084 perc

Lead less than 3x107° perce

Preservative;

Remarks

Date Cenificate Prepared mq 201
Approval Signature __, } y y .
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’ ' f‘“"“@. U.S. DEPARTMENT OF COMMERCE
) National Institute of Standards & Technology

"% : Galthersburg, MD 20839
Firey j

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency

Environmental Monitering

Systems Laboratory

Las Vegas, Nevada

Radidnuclide

Source identification

Source description
Source mass -

Source composition

Reference time

Hydrogen-3

2606-1, prepared by EMSL

Liquid in S-mL flame-sealed glass ampoule
Approximately 5.0 grams

Hydrogen-3 in water

0700 EST June 3, 1992

NIST DATA EMSL DATA -
Radioactivity concentration  810.5 Bq g* 810.3 Bq g*
Expanded uncertainty  0.64 percent (-2 4.3 percent @
Photon-emitting impurities  None observed None observed
Measuring instrument 478 liquid-scintillation counters Liquid-scintiliation
calibrated with SRM 4926D counting

Half life  12.43 * 0.05 years @

Difference from NIST

[

At

Gaithersburg, MD 20899
January 1954

.05 percent @

For the Director,

Pt fdetm~

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

*Notes on next page
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NOTES

The uncertainty analysis methodology and nomenclature used for the reported
uncertaintics arc based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor
and C.E. Kuyatt, NIST Technical Note 1129 (1993)].

The combined standard uncertainty, u. = 0.32 percent, is the quadratic combination of
the standard deviation {or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a} 11 liquid-scintillation measurcments on cach of

4 vials 0.11 percent
b) gravimetric 0.05 percent
c) calibration of SRM 4926D 0.29 percent .
d) background 0.00 percent  _
e) half life . 0.03 percent -

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying u_by a coverage
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95%
confidence. |

Overall uncertainty reported by EMSL.

The limit of detection for photon-emitting impuritics is:

0.08 y s'g" for energies between 90 and 2700 ke V.
Unicw, M.P., Coursey, B.M,, Schima, FJ., and Mann, W.B., Int. I. Appl. Radiat.
Isot., 3%, 611 (1%80). '

This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.



Continusd From Page ﬁg :

A i %’ % Notebook No. 0_72_.1_
Pl-:tOJECT - .

v -

INITIAL STANDARD DILUTION RECORD

Standard Information:

Jsotope: I—( -3 Vendor: ELPA

* Activity of Standard Received: . uCi <WW1I"5 —

| Weight of Standard Received (g): 5 g LAL L.D. #: AC 5299

| N _ ;%Jé %’: 3
Standard Activity (pCi/g): AR Y1 NiST Traceable ? Yes
Halflife in Years or Days: 12« A YIS Cortificate #: 26P%~ 1
| Reference Date: 40 , t.'/j'/yz/ Receiver's Name: Kawew Sren.
Date Received: He -_:’/ 2.3
T , ~ Primary Dilution R :
Balance Verification?: . \£g_3
Diluent Used: £ FA _Délmux‘f“}?bﬂ—b\)vﬁg\- ( DEAAUJ@
\: Decay Corracted Standard Activity (pCi/g): MG;K Bb}CiIg oA 4/ jo / F2r
Q b} Weight of the Source Transferred (g): 4.9329 9
(1\; ¢: Total diluted weight {g): ‘ 49. 377 9
/ol
d: Total Diluted Volume {mL) - A9, 5 mlL
e: Activity of Dilution by Weight (pCi/g) (@ *b/c): 2190 pCilg
f: %Eﬁa’éd Density of Solution {(g/mi} (c / d: 0.99777 _ gimb
g: Activity of Dilution by Volume {pCi/mL) {e * fl: 2190 pGifmL_ M !n/ﬂ V2>

h. Dilution Logbook 1.D. #: C'?r/» A (-AS-072 — |
q 5% |

Prepared By: Yoo Nudehursin /. MoraleoP epa?;ation Date: 2/72/9s
! C. 1 77

L. Panisnay,
Reviewed By: % Review Date: 1"/7 /35

Purity/Cross Check Performed By: Check Date:

Signed Date CP<lela ¢ signed Date




Notebook No.

PROJECT e Coatinued From Page

SR N B R P A N
T SECONDARY/WORKING LEV7 ., -
0 STANDARD DILUTION RECORD -
""" Dilution Source Information —
L' [t 1sotope: /—/—- = 1561‘3—6_)]\)\5 R

Parent Barcode Number
Vendor or Certificate 1.D, # of Parent Standard:
Diluted Source Loghook 1.D. #:

Balance Verification?:

AC 275

95 — 0 72]—|

Vﬂs
D€,4:Q LJA.T(:’»-

Dilution Logbook 1.D. #:

9y -0¢ 772—~73

O HXZ
Reviewed By: (a-‘—\ Q Mﬁk
7 (

Prepared By:

e/23/55
é[z:s{S’S

Preparation Date:

Review Date:

" [j1f the diluent remains unchanged from the dituent used for the dilution source, then a waight dilution of a volume unit source
can be performed without a density conversion, If the diluent changes, » weighted proportion density conversion is necessary.

Diluent Used:
Dilution L
*PDiluent: A &4.‘/ &)47;,, ) I—
~ 7]

*Density of diluent (g/ml}: , g/mi T

a: Parent Specific Activity: 27150 eCi/g —_——

b: Amount of Source Transferred: 10.0 g T

c: Total amount of Dilution: foo g j— .

d: Total Volume of Ditution: Joo mi -

e: Activity of Dilution [a*b/ck pCifg ____:__
{If: Activity of Dilution (a * b/ d): 217 pCilmi v (73 /5 -

neag and unaerstoo By

Signed Date

Signed




U.S. Environmantal Protection Agency
Environmantal Monitoring Systams Laboratory-Las Vegas
Nuclear Radiztion Assessment Division

Calibration Certificate

Description

Princmal redwnuclide LTrl tium (H—?)_l Hl"-"'![ 12.43 years ]
Hommal actvity IQ_O J [ nano“"':l

Hominst volume E ml i ampoule /bottle S 2606-1

Measurement  Activity of ;;rin:ipal radienyclide
Activity pet gram of thit solution
[ 21.9 Jl nana_ | d[_Tritium j
' uO‘MW:PSTMr June 3! 1992 J
Activity of daughter radionucilide
The principsl activity was sccompanied et the quoted time by -
l I l tuﬁ.ﬂ Per gram
of tha daughisr nuclide [ _l
Total mass of this solution
" grame
APEPROX, 5.0
Mglhcd of measurement -
The activity of the primary solution and this
dilution were measured by liguid scintillation
counting.
Counting efficiencies for both standardizations
were determined by counting solutions directly
traceable to the National Institute of Standards
& Technclogy (NIST).
Useful Life

This radionuclide hat dacayed thvough hatfl fves since #t was obtained by EMSLLV

We tecommend that This solution shoutd not be uted sfier Eacember 1999J
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U.S. DEPARTMENT OF COMMERCE
National institute of Standarda & Technology
Galthersburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory
Las Vegas, Nevada

Radicnuclide Hydrogen-3
Source identification 2606-1, prepared by EMSL
Source description Liquid in 5-mL flame-sealed glass ampoule
Source mass - Approximately 5.0 grams
Source composition Hydrogen-3 in water
Reference time 0700 EST June 3, 1992
NIST DATA EMSL DATA -
Radioactivity concentration  810.5 Bq g* 810.3 Bq g*
Expanded uncertainty  0.64 percent -2* : 4.3 percent @
Photon-emitting impurities None observed ¢ None observed
Measuring instrument 4«8 liquid-scintillation counters Liquid-scintiilation
calibrated with SRM 4926D counting

Half life  12.43 % 0.05 years ©

Difference from NIST 0.05 percent (6)

For the Director,

KuA okt

Gaithersburg, MD 20899 J.M. Robin Hutchinson, Acting Group Leader
January 1994 Radioactivity Group
Physics Laboratory

*Notes on next page
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PROJECT Continued From Page é{!l
’ ¥
INITIAL STANDARD DILUTION RECORD
Standard Information:
Isotope: H -3 Vendor: EP&
Activity of Standard Received: . uCi L W‘M 1115
Weight of Standard Received (g): 5 9 LAL 1.D. #: AC 5299
nC., a'd'?
Standard Activity (pCi/g): 219 IST Traceable ? Ye,s
Halflife in Years or Days: ‘2. A% yrs Cortificate #: 2P - |
Reference Date: Moo, &/3/9t- Receiver's Name: Korin Tree.
Date Received: e 51/‘.').5

Batance Verification?: — \fﬁ
Diluent Used: E FA _i?‘?frl’f \\PL]L \,,)eﬂ\ ( Deee\ \;JE@
! —:; Decay Corrected Standard Activity {pCi/g): 4—!—‘5—34;* Ff pCifg oo~ L/ > /‘f 2
Q‘Q\i&:w b Weight of the Source Transferred {g): 4.939 9 B
(\\\‘ ¢: Total diluted weight (g): 49. 377 g
/1B

d: Total Diluted Volume (mL}) & _A%.S5 mL

e: Activity of Dilution by Weight (pCifg) [a*b/cl: 2190 pCifg

£: %’Tgﬁéd Density of Solution {g/ml} [c / d]: 0.94777 _gimL

g: Activity of Dilution by Volume {pCi/mL} [e * f]: Q / ? 0 pCi/mL (M {.-,/ 2/9>

Primary Dilution

h. Dilution Logbook |.D. #:

C 2.
BT

CA-S-0721 — |

Prepared By: M&mﬁ)‘_ﬂ_aﬂ” eparatlon Date: =/ 7/35' i
c. a'rv.wb L
Reviewed By: 5(01, LEZZ‘—\ Review Date: '21/-"7'/.25
o
Purity/Cross Check Performed By: Check Date:
(s W a WP
= Wiy
Signed Date CP<lelay signed Date
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14 - 1 LS Notebook No. _ 6722}
PROJECT : 3 Continued From Page _,54&__ .
I i I ] | 1 i T T T 3 T Y T T T 1 T T T T T T T I I I I
r SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD
Dilution Source Information
Isotope: -4 LS
Parent Barcode Number AC 5299
Vendor or Certificate 1.D. # of Parent Standard: 266~ |
Diluted Source Loghook 1,D, #: LA - 95-T2(~ |
Balance Verification?: \(e.5
Diluent Used: ‘j}ﬂ_écl-b-\z"a
Dilution i
EEN
*Diluent: Y IRl X
*Density of diluent {g/mi): ©-99 f} ?b
. A
a: Parent Specific Activity: 2190 ?Q:,/""’Q %
b: Amount of Source Transferred: 5.0 \-\-_Q, ,g/rg&‘\{;:
c: Total amount of Dilution: 4 oo v-Q B/b;’/fui'/&:’
d: Total Volume of Dilution:
e: Activity of Dilution [a *b/c): -7\ i » /V,\_O e 6/3[/9 2-
i / =
f: Activity of Dilution (a * b /d): T
Dilution Logbook I.D. #: 9SS « 72| — 14 -1
Prepared By: q — C VVL.,_Q, Preparation Date: 8522 &J[’g\s'
/ 4 L
Reviewed By: %_m Review Date: g/ 2/?{
“If tha diluent remsins unchanged from tha diluent used for the dilution source, then s weight dilution of & volume unit source
can be performed without a density conversion. H tl)e diluent changes, & weighted proportion denaity conversion is ne_ce)sa.ry. |
Read and Understood By
2ng

Signed Date Signed Date
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KearnevtCentaur Division Management
A.T. Kearney, Inc. Consuliants
2932 George Washington War

Richland, Washington 99332

309 375 5667

Facsimile 509 375 5151

3 December 19985

Ms. Joan Kessner

Bechtel Hanford Incorporated
Post Office Box 969 MSIN H4-23
Richland, Washington 99352

Dear Ms. Kesgsner:

Enclosed are the Radiochemistry, Wet Chemistry, and Inor-
ganic reports for SDGs No. W0699-QES and LK5379-LAS.

L

R. Bruce Christian

Sincerely,

Consultant

cc: J. Duncan - CH2
R. Stringer - ATK
J. Goode - ATK
C. Reyes - ATK



Date: December 1, 1995

To: Bechtel Hanford Inc. {technical representative)

From: A.T. Kearney, Inc.

Project: 100-NR-2 Groundwater Sampling Round 8

Subject: Inorganics - Data Package No. LK56379-LAS (SDG No. LK5379)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LKB379-LAS prepared by Lockheed Analytical Services (LAS). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

i B L * Validation |* "

" 'sampleiD | Samplebate'| Media | ¢ vrevel |7 Analysis”
BoGJY4 |  09/14/95 |  water c SW-846/ICP Metals
BOGJYS 09/14/95 |  Water c SW-846/ICP Metals

Data validation was conducted in accordance with the WHC statement of work
(WHC 1984) and validation procedures (WHC 1993). Appendices 1 through b
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualifications

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

¢ Holding Times
Analytical holding times for ICP metals were assessed to ascertain whether the
holding time requirements have been met by the laboratory. The holding time
requirements for all metals is as follows: Samples must be analyzed within six
months.

Holding time requirements were met for all analytes.
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* Blanks

Calibration Blanks

A calibration blank must be analyzed immediately after every initial and
continuing calibration verification. The blank must be analyzed at the beginning
of the run and after the last analytical sample. In the case of positive blank
results, samples with digestate concentrations (in ug/L) of less than five times
{<5x) the highest amount found in any of the associated blanks have had their
associated values qualified as non-detected and flagged "U". Samples with
concentrations of greater than five times (> 5x) the highest blank value do not
require qualification.

In the case of negative calibration blank results, if the absolute value of any
calibration blank exceeds the Instrument Detection Limit (IDL), all non-detects
are qualified as estimates and flagged "UJ", and all positive results within two
times (2x) the absolute value of the blank result are qualified as estimates and
flagged "J". The qualification is applied only to results generated between the
calibration blank IDL and the nearest acceptable blank.

Level C validation does not require the qualification of data based on calibration
blanks.

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations (in ug/L} of less than five times the
preparation blank value have had their associated values qualified as non-detects
and flagged "U". Samples with concentrations of greater than five times the
highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all non-detects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank resuit are qualified as estimates and flagged "J". [f the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all non-detects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". Ifthe sample resuits are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

Due to the presence of a positive preparation blank result, the zinc result in
sample number BOGJY4 has been flagged "U".
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All other preparation blank results were acceptable.

Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 75 to 125
percent. Samples with a spike recovery of less than 30% and a sample value
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 74% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 125% or less than 75% and a sample
result greater than the IDL are qualified "J". Finally, ail samples with a spike
recovery greater than 125% and a sample result less than the IDL, no
qualification is required.

All matrix spike recovery results were acceptable.

Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis, including the sample
preparation. An LCS should be digested or distilled and analyzed with every

group of samples which have been prepared together. The performance criteria
for solid LCS samples are established through interlaboratory studies coordinated
by a certifying agency (e.g., EPA or an independent commercial supplier).

One liquid LCS is digested and analyzed for each sample batch in this report that
contains water samples. The results were compared against the control limit of
80-120% as required by WHC data validation guidelines.

Level C validation does not require the qualification of data based on iaboratory

control samples.

Precision

Laboratory Duplicate Samples

The laboratory duplicate result measures the precision of the method by
measuring a second aliquot of the sample that is treated the same way as the
original. Samples whose precision fell outside the quality control requirements
were qualified as estimates and flagged "J".

All laboratory duplicate recovery results were acceptable.
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ICP Serial Dilution

The ICP serial dilution is used to determine whether significant physical or
chemical interferences exist due to the sample matrix. if the sample
concentration is less than or equal to fifty times the IDL for an analyte and the
%D is outside the contro! limits (greater than 10%), the associated data must be
qualified as estimated "J".

Level C validation does not require the qualification of data based on serial
dilution results.

Field Split Samples
Two sets of field splits were associated with SDG No. LK5379, as shown below:

Sampie Number Split Sample Number Well Location

BOGJS8 BOGJY4 199-N-21
BOGJS9 BOGJYb 199-N-21

Sample BOGJS8 and BOGJS2 were analyzed by Quanterra Environmental
Services and reported with SDG W0699-QES. The split sample results were
compared using the sample guidelines for determining the RPD between a
sample and its duplicate. All results fell within the required control limits.

¢ Completeness

Data Package No. LK5372-LAS (SDG No. LK5379} was submitted for validation
and verified for completeness. The completion rate was 100%.

AJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES
Minor positive preparation blank contamination was encountered, resulting in the

zine result for sample BOGJY4 being flagged "U". All other validated results are
considered accurate within the standard error associated with the methods.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

uJ

BJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the {aboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be t

valid for some specific applications {i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

PAGE_1 OF_1

SDG: LK5379 | REVIEWER: DATE: 12/01/95
RJS
COMMENTS:
COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Zinc U BOGJY4 Positive preparation

blank result

000003




Appendix 3

Qualified Data Summary and Annotated Laboratory Reports

000010



TY0000

INORGANIC ANALYSIS, WATER MATRIX, (mg/) Page_1__of _1_
Project: BECHTEL-HANFORD

Laboratory: Lockheed

Case [SDG; LK5379

Sample Number BOGJY4 BOGJYS
Location 199-N-21 |199-N-21
Remarks Split Split
[Sample Date 09/14/25 09/14795
Inorganic Analytes | CADL |Result |Q |Result |Q |Result (Q |Result |Q {Result |Q {Result {Q |Result |Q Result |Q |Aesult |Q {Result
Aluminum 0.2]| 0.035 0,039
Antimony 0.06| 0.058|U 0.058|U
Arsenlc 0.01 0.088|U 0.088|U
Barlum 0.2 0,030 0,030
Beryllium 0.005| 0.0010(U | 0.0010|U
Cadmium 0.005| 0.0050{U | 0.0050|0
Calcium 5 82 a0
Chromium 0.01] 0.0043 0.0030|V
Cobalt 0.05] 0.0060{U | 0.0076
Copper 0,025 0,0030]U | 0.0030|U
Iron 0.1 0.15 0.012|U
Lead 0.003 0.056| U 0.056|U
| Magnesium 5 17 18
Manganese 0.015} 0.0042 0.0020|U
Mercury 0.0002 NA NA
Nickel 0.04 0.015|U 0,015 |U
Potassium 5 7.4 7.9
Selenium 0.005| 0.087|U 0.087|U
Silver 0.01| 0.0040/U | 0.0040{U
Sodium 5 150 150
Thallium 0.01| 0.075 0.089
Vanadium 0.05| 0.0080 0.0085
Zinc 0.02 0.019]|U 0.011

NA = Not Analyzed




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGJY4 Date Collected: 14-SEP-95 i

Matrix: Water Date Received: 18-5EP-55

Percent Solids: N/A
Constituent -0 " a - [pitution].; w1 last )L LAS
s P ST L . Baﬁ:c‘f_xiw Sar.nple o
ALUMINUM, TOTAL mg/L 6010 0.035 0.029 1 156-0CT-95 | 27912 LS379-2
ANTIMONY, TOTAL ma/lL 6010 < 0.058 0.058 1 16-0CT-95 | 27912 L5379-2
ARSENIC, TOTAL emg/L 6010 | < 0.098 0.098 1 16-0c7-95 | 27912 | L5379-2
BARIUM, TOTAL * mg/L 6010 0.030 0.021 B 1 16-DCT-95 | 27912 15379-2
BERYLLIUM, TOTAL mg/L 6010 < §.0010 | 0.0010 l* 1 16-0CT-95 | 279127 L5379-2
CADHIUM, TOTAL mg/L 60190 < 0,0050 | 0.0050 L,L 1 16-0CT-95 | 27912 L§;379-2
CALCIUM, TOTAL mg/L 6010 82. 0.032 1 16-0CT-95 27912 L5379-2
CHROMIUM, TOTAL mg/L 6010 0.0043 0.0030 B 1 16-0CT-95 | 27912 L5379-2
COBALY, TOTAL ma/L 6010 < 0.0040 | 0.00480 W 1 16-0CT-95 | 27912 L5379-2
COPPER, TOTAL ma/L 6010 < 0.0030 | 0.0030 u 1 16-0CT-95 | 27912 L5379-2
{RON, TOTAL mg/L 4010 0.15 0.012 1 16-0CT-95 | 27912 L5379-2
LEAD, TOTAL mg/L 401¢ < 0,056 0.056 A 1 16-0CT-95 | 27912 15379-2
MAGHESIUM, TOTAL mg/L 46010 17. 0.050 1 14-0CT-95 27912 L5379-2
MANGAKESE, TOTAL mg/L 6010 0.0042 0.0020 B 1 16-0CT-95 27912 L5379-2
HICKEL, TOTAL mg/L 6010 < 0.015 0.015 u 1 16-0CT-95 | 27912 L5379-2
POTASSIUH, TOTAL mg/L 6010 7.4 0.560 1 16-0CT-95 | 27912 L5379-2
SELENIUM, TOTAL ma/L 4010 < 0.087 0.087 u 1 16-0CT-95 | 27912 15379-2
SILVER, TOTAL ma/L 6010 < 0.0040 | 0.0040 Lk 1 16-0CT-95 | 27912 L5379-2
SOpIuM, TOTAL mg/L 6010 150 0.070 1 16-0CT-95 | 27912 L5379-2
THALLTUM, TOTAL ma/L 6010 0.075 0.050 8 1 16-0CT-95 | 27912 L5379-2
VANADIUM, TOTAL mg/L 6010 0.0080 0.0040 8 1 16-0CT-95 27912 15379-2
ZINC, TOTAL mg/L 6010 0.019 0,0040 /LL 1 16-0CT-95 | 27912 L5379-2

QA u(lt{[‘i‘s
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGJYS Date Collected: 14-SEP-95

Matrix: Filt H20 bDate Received: 16-SEP-95

Percent Solids: N/A

Project {-Data’ |i énl-"Date. | LS| LAS
Reporting{. quat '| ‘Anatyzed -}8atch"1D|Sample’ D
“timit | e S >
ALUMINUM, DISSOLVED mg/L 6010 0.029 8 16-0CT-95 27913 L5379-21
ANT [MONY, DISSOLVED mg/L 6010 < 0,058 0.058 \* 16-0CT-95 27913 L5379-21
ARSENIC, DISSOLVED mg/L 6010 < 0.098 0.098 u 16-0CT-95 | 27913 L5379-21
BARIUM, DISSOLVED mg/L 4010 0.030 0.021 B 14-0CT-95 27913 L5379-21
SERYLLEUM, OISSOLVED ma/L 4010 < 0.0010 | 0.0010 L\\ 16-0CT-95 27913 LS379-21
CADMIUM, DISSOLVED mg/L 6010, < 0,0050 | 0.0050 LJ\ 16-0CT-95 | 2793 L5379-21
CALCIUM, DISSOLVED mg/L 6010 90. 0.032 16-0CT~95 27913 L5379-21
CHROMIUM, DISSOLVED mg/i 6010 < 0.0030 | 0.0030 Lk 16-DCT-95 | 27913 L5379-21
COBALT, DISSOLVED mg/l 6010 0.0076 0.0040 8 15-0CT-95 27913 L5379-21
COPPER, DISSOLVED mg/L 6010 < 0.0030 | 0.0030 9 14-0CT-95 { 27913 L5379-21
IRON, DISSOLVED ma/L 6010 < 0.0172 0.012 9 16-0CT-95% | 27913 L5379-21
LEAD, DISSOLVED mg/L 4010 < 0.056 0.054 u 16-0CT-95 27913 L5379-21
HAGNESTIUM, DISSOLVED mg/L 4010 18. 0.050 14-0CT-95 27913 L5379-21
MANGANESE, DISSOLVED mg/L 6010 < 0.0020 | 0.0020 u 16-0CT-95 27913 L5379-21
HICKEL, DISSOLVED mg/L 6010 < 0.015 0.015 u 16-0CT-95 27913 L5379-21
POTASSIUM, DISSOLVED /L 4010 7.9 0.60 16-0C7-95 | 27913 L5379-21
SELENIUM, DISSOLVED mg/L S010 < 0.087 0.087 U 16-0CT-95 | 27913 15379-21
SILVER, DISSOLVED mg/L 6010 < 0,0040 { 0.0040 u 16-0CT-95 27913 L5379-21
SODIUM, DISSOLVED mg/L 6010 150 ¢.070 16-0CT-95 § 27913 L5379-21
THALLIUM, DISSOLVED mg/L 6010 0.089 0.050 B 16-0CT-95 | 27913 L5379-21
VANADIUM, DISSOLVED mg/L &010 0.0085 0.0040 B 16-0CT-95 27913 L5379-21
ZINC, DISSOLVED mg/L 6010 0.011 0.0040 8 16-9‘.‘.1’-95 27913 L5379-21
Qﬁ?“wﬂﬁ
25
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Lockhbeed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8 146 A

LOCKHEED MARTIW

October 27, 1985

Ms. Joan Kessner
Bechtel Hanford, Inc.

345 Hills

P.O. Box 969

Richland, WA 99352

RE: Log-in No.: L6379
Quotation No.: Q400000-B
SAF: B95-093
Document File No.: 0916596
WHC Document File No.: 274
SDG No.: LKB5379

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 16 September 1995.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements with the exception of
method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate.

The case narratives included in the following attachments provide a detailed description of al
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
{509) 375-4741. .

4
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Lockheed Analytical Services Log-in No.: L5378
Quortation No.: 400000-B

SAF: B95-093

Document File No.: 0916596

WHC Document File No.:274

SDG No.: LK5379

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the foliowing signature. .

" | certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature.”

Sincerely,
Kz"“‘- R,
Kathleen M. Hall

Client Services Representative

cc: Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0916536

WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE
INORGANIC METALS ANALYSES
WATERS

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on September 16, 1995, The samples were logged in as
L5379 and were prepared and analyzed in batch 816 bhT.

Holding Time Requirements
L All samples were analyzed within the method-specific holding times.
Method Blanks

L The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

. All Internal Quality Control were within acceptance limits.
Shellee McGrath October 18, 1995
Prepared By Date
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Lockheed Analytical Services Log-in No.: L5379

Quotation No.: Q400000-B
SAF: B95-093

Document File No.: 09168586
WHC Document File No.:274
SDG No.: LK6379

CASE NARRATIVE
INORGANIC METALS ANALYSES
FILTERED WATERS

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samgples, matrix spike {predigestion) sample(s}, duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on September 16, 1985. The samples were logged in as
L5379 and were prepared and analyzed in batch 216 bhD.

Holding Time Requirements
L4 All samples were analyzed within the method-specific holding times.
Method Blanks

L The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

L All Internal Quality Control were within acceptance limits.
Shellee McGrath QOctober 18, 19956
Prepared By Date

000017 088
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Bachtel Hanford, Inc.

1 of 3

Page

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Data Turnaround

Collector Company Contact Tetephona L Peiority
AL Rir20 /'wwr,/ M e NORN J. V. Borghese (509) 372-9584 M Normel
Projsct Dasignation / Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 8 100N B95-093
lce Chost No. Field Logbock Na. Method of Shipmant
£ZX/S5 EFLJose Fedoral Exprosa
Shipped To Offsite Propsrly No. Bill of Lading/Alz Bl No.
Lockhoed WI5-O -0O3A04-230 9094078 S
Possible Sample Hazards/Remarks Proservation
HNO, |Coocl 4°C|Cool 4°C| H,50, |Cool 4°C]Cool 4°C| None HNO, None None
Typo of Container | p;q PIG 6 G PIG P/ P PIG G PIG
No. of Container(s} 3 1 4 1 1 1 1 g 1 i
Special Handling and/or Storage Valume
Muaintain samples betwean 2°C and 6°C. §00mi. | 500mL L 1L 250mL | 250mL | 250mL i 500mL | 20mlL
icp Adioas IC) 4 o) and | TPH Conduct- | Turbidity {pH Gross Teitium | Actinity
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Bachtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page 2 of __ 7,

L.

Date Turnaround

0 Priority
Collector - Company Conlact Telephane
AL B2 [ronry mELriw J. V. Borghess (509) 372-9584 M Normel
Projact Designation ' Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 8 100N B95-093

fce Chast No. — Fiold Logbook No. Mathod of Shipment
ERSS E Ll a5 Foderal Express
Shipped To Ofisite Propesty No. 8ill of Lading/Air Bill No.
Lockheed WCIS- 0 -0d804- S0 90 4640 7S
Possible Sample Hazards/Remarks p .
taservation HNO, |Cool 4°C
Type of Conteiner PIG PIG
No. of Container{s) 1 1
Special Handling and/or Storage Volums
Meintain samples batween 2°C and 6°C, 500mL | 500mtL
lCP Anions uCl
Motals - |1F: 1 50
SAMPLE ANALYSIS TAL NO,
{Filtored) § (Ediered)
P~
S
e Serryle Nue Mainx* Date Sampled Time Sampled
L
Cruns w ‘7/-{ /1‘;- /355" X X
] o
n\

Sign/Print Names

3
LCHAIN OF PBSESSION
o
Ve Z b

Received By

B gl

Y <2 Date/Timo /$7 3~
Vs 3

Date/Time

" DatefTime Raceived By

Date/Time

Rolinguished By

DatefTime Received By

Data/Time

Mutnx*

SPECIAL INSTRUCTIONS

Sample analysis for phosphsts, nitrate, and nitrite by EPA 300.0 are being
tequasted for information only. The ERC Conlractor acknowladgss thet the
hotding timas will not bs met.

3 + Sol

SE = Sedimant
50 » Sehe

SL » Shadgs

W o= Welar

0 « 01

A - An

DS = Drum Sohds
OL » Orom Ledinas
T o« Tusee

Wil o« Wips

L+ Liqud
Vs Vagaliuon
X« Qihar

Refar 1o Aclivity Scan on page 1 of 2.
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Leckhwod . was- 0-0a04- SO ART0UHO 725
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Sampls No. Matrin* Date Sampled Time Sampled . ) T -
BOGIYS w A b 1355 X X
- L4 L
SPECIAL INS iRUCTIONS [~y
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A

PROJECT: \WUC[ BUT

B

©

DATA PACKAGE:

b

LK53%9 ~LAS

VALIDATOR: RS S

tAB: LocKheed

DATE:

Nov.

1

1995

CASE: 10O ~NR -0

ANALYSES

SDa:
PERFORMED

L 5379

O cPace

) CLP/GFAA

0O ciPig

O CLP/Cyanida

}(SW4mmmP

SAMPLES /MATRIX

0O SW-B48/GFAA

0 sW.846Mg

0O sW-g846
Cyenide

a

(w]

B0 IYY » " B0&ITYE

,S');\L“;' Sem'ple:

‘1.

DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Is a case narrative present?

Comments:

oooooooooooooooo

------

2.

HOLDING TIMES

Are sample holding times acceptable?

Comments:

Adl medals

L. 6 v am At 5

v

w"f
Q00023



WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKFIST
3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes fo

Are initial calibrations acceptable? . . . . . . . s e .. .Yes Mo

Are ICP interference checks acceptabie? . . . . i < . . . . .. Yes No

Were ICV and CCV checks performed on all instruments? . . . . . Yes No

Are ICV and CCV checks acceptable? . . . . . . ..« ... .. Yes No /N/
Comments: :

4. BLANKS

Here ICB and CCB checks performed for all applicable analyses? Yes No
Are ICB and CCB results acceptable? . . . . . . . . . .. . .. Yes No thD
Were preparation blanks analyzed? . . . . . « . . .« . & 4 - . Cfg? No N/A
Are preparation blank results acceptable? . . . . . . . . . . . Yes éf:) N/A
Were field/trip blanks analyzed? . . .. . . ... ... ... Yes HNo cﬂZ@
Are field/trip blank results acceptable? . . . ... ... .. Yes No @
Comments:

oI Y4 Zn A

5. ACCURACY

Were spike samples anaiyzed? . . . . . .. e e e e e e e e s @
Are spike sample recoveries acceptable? . . . . . . . . . . .. @
Were laboratory control samples (LCS) anaiyzed? . . . . . . . . Yes

Are LCS recoveries acceptable? . . . . . . . . ..+ ... .. . Yes
Comments:

No
o
No
No

N
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
6. PRECISION

Were laboratory duplicates analyzed? . . . . . .. .. .. .« e Mo N/A
Are laboratory duplicate samples RPD values acceptable? . . . . @ No N/A
Were ICP serial dilution samples analyzed? . . .. . . . . .. Yes No @;Z_p?
Are ICP serial dilution %D values acceptable? . . . . . . . . . Yes No @
Are field duplicate RPD values acceptable? . . ........Yes No (®/A)
Are field spiit RPD values acceptabie? . . . . . . . .. .. es D No N/A
Comments:_[ Soly 4, , .

BooTYI/ BoeTsg R06TYS/ BOGTIA v

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . . . .. Yes No @
Are duplicate injection %RSD values acceptable? . . . . . . . . Yes No @
Were analytical spikes performed as required? . . . . . . . . . Yes o %«
Are analytical spike recoveries acceptable? . . . . . . . . . . Yes No

Was MSA performed as required? . . . . . . . . « < . 4 ¢ . . Yes No @A
Are MSA results 'acceptable? .................. Yes No @
Comments:

8. REPDRTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . . . . @ No N/A
Are all results supported in the raw data? . . . . . . . . . . Yes No q@
Are results calculated properly? . . & v ¢ v v v v v v v v . . Yes fo (7R
Do resuits meet the CRDLS? . . . . . . . ¢ .« . v 4 o &« .« @ No N/A
Comments:

A28

VOV
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BLANK AND SAMPLE DATA SUMMARY

so6: LKDI3F9 vaLIDaToR: R < DATE: ¢t [;4 g5 | paGE_\ oF J
COMMENTS : P
SAMPLE 1D | COMPOUND RESULT | Q | RT | UNITS 5X 10X SAMPLES | QUALIFIER
RESULT | RESULT | AFFECTED
1Rep Zinc .o} mgje |.0555 Lol BOGTYA | W




Date: December 1, 1995

To: Bechtel Hanford Inc. (technical representative)

From: A.T. Kearney, Inc.

Project: 100-NR-2 Groundwater Sampling Round 8

Subject: Wet Chemistry - Data Package No. LK5379-LAS (SDG No. LK5379)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5379-LAS prepared by Lockheed Analytical Services (LAS). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

- SampleD.| iSamiple | Media |  Validation | . Analysis
Lo | bate .. _Level -
BOGJY4 09/14/95 Water C See Notes 1,2,3
BOGJYS 09/14/95 Water C See Note 1

Note 1. Requested Method: CI, F, NG,, NO,, SO,, PO,
Note 2. Requested Method: Turbidity, pH, Conductivity
Note 3. Reguested Method: TPH, Qil and Grease

Data validation was conducted in accordance with the WHC statement of work
{WHC 1994) and validation procedures (WHC 1993). Appendices 1 through &
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualifications

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

¢ Holding Times
Analytical holding times are assessed to ascertain whether the holding time
requirements are met by the laboratory. The holding time requirements are as
follows: 28 days for fluoride, chloride, sulfate, specific conductivity and oil and

grease; 14 days for total petroleum hydrocarbons; 48 hours for turbidity, nitrate,
nitrite and phosphate, and immediately for pH.
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if holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than two
times the limit, all associated detectable sample results are qualified as estimates
and flagged "J" and all non-detects are rejected and flagged "UR".

The holding time for nitrate was exceeded by greater than twice the limit for
sample numbers BOGJY4 and BOGJY5. Therefore, the associated results, both
detects, were qualified as estimates and flagged "J".

The holding time for nitrite was exceeded by greater than twice the limit for
sample numbers BOGJY4 and BOGJY5. Therefore, the associated results, both
non-detects, were rejected and flagged "UR".

The holding time for phosphate was exceeded by greater than twice the limit for
sample numbers BOGJY4 and BOGJY5. Therefore, the associated results, both
non-detects, were rejected and flagged "UR".

The holding time for turbidity was exceeded by greater than twice the limit for
sample number BOGJY4. Therefore, the associated detected result was qualified
as an estimate and flagged "J".

The holding time for pH was exceeded by greater than twice the limit for
sample number BOGJY4. Therefore, the associated result was qualified as an
estimate and flagged "J".

The Oil and Grease method requires that water samples be preserved with 5 mi
of HCI if analysis will not be performed within several hours of sampling. No
preservatives were added to the aliquot of sample BOGJY4 which was used for
Oil and Grease analysis, nor was the sample analyzed within several hours of
sampling. Therefore, since the Oil and Grease result was non-detected, the
result has been rejected and flagged "UR".

Holding times were met for all other analytes.

Instrument Calibration

Instrument calibration is performed to establish that the instrument is capable of
producing acceptable and reliable analytical data over a range of concentrations.
The initial and continuing calibrations are performed according to the associated
EPA Methods and all results must meet validation requirements set by
Westinghouse Hanford Company (WHC 1992,b). At least one blank and three
standards were used to establish the instrument calibrations prior to sample
analysis and the correlation was greater than or equal to 0.995. Continuing
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calibration checks are performed to verify that instrument performance is stable
and reproducible on a day-to-day basis.

instrument calibration is not evaluated under Level C validation.

Blanks

Method biank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. All blank
results must fall below the CRQOL and if not, all associated data less than five
times the amount found in the blank are qualified as non-detected "U".

All method blank results were acceptable.

Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 75 to 125
percent. Samples with a spike recovery of less than 30% and a sample value
below the IDL were rejected and flagged "UR". Samples with a spike recovery
of 30% to 74% and a sample result less than the IDL are qualified "UJ".
Samples with a spike recovery of greater than 125% or less than 75% and a
sample result greater than the IDL are qualified "J". Finally, all samples with a
spike recovery greater than 125% and a sample resuit less than the IDL, no
qualification is required. .

All matrix spike recovery results were acceptable.

Laboratory Control Sample

The LCS monitors the overall performance of the analysis, including the sample
preparation. An LCS should be prepared (e.g., digested or distilled) and analyzed
with every group of samples which have been prepared together. The
performance criteria for solid LCS samples are established through
interlaboratory studies coordinated by a certifying agency {e.g., EPA or an
independent commercial supplier). !f the LCS recoveries are outside the control
limit and the sample resuit is greater that the IDL, ali sample results must be
qualified as estimates and flagged "J". If the LCS recoveries are less than the
control limit and the sample resuit is less than the IDL, all sample resuits must be
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flagged "UJ". If the LCS recoveries are greater than the control limits and the
sample result is less than the IDL, then no qualification is necessary. The
performance criteria for aqueous L.CS samples are percent recoveries between
80% and 120%. Samples with LCS recoveries of less that 50% are rejected
and ftagged "UR/R". Samples with LCS recoveries between 50% and 72% and
a sample value below the IDL are qualified as estimates and flagged "UJ". If the
LCS recovery is greater than 120% or between 50% and 79% and a sample
value above the IDL, the resuit is qualified as an estimate and flagged "J". For
LCS recoveries greater than 120% and a sample value below IDL, no
qualification is necessary.

LCS resuits are not evaluated under Level C validation.

Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of +/-35%. If RPD
values are out of specification and the sample concentration is >5xCRDL, all
associated sample resuits are qualified as estimated "J" for detects, "UJ" for
non-detects. If RPD values are plus or minus two times the CRDL {+2xCRDL)
and the sample concentration is less than five times the CRDL, all associated
sample results are qualified as estimated and flagged "J" for detects and "UJ"
for non-detects. The performance criteria for aqueous laboratory duplicates are
an RPD less than 20% for positive sample resuits greater than five times the
CRDL or plus or minus the CRDL{+ CRDL) for positive sample results iess than
five times the CRDL. Sample results outside the criteria are qualified as
estimates and flagged "J".

All laboratory duplicate results were acceptable.
Field Split Samples
Two sets of field splits were submitted to LAS as shown below:

Sample Number Split Samplie Number Well Location

BOGJS8 BOGJY4 199-N-21
BOGJS9 BOGJYS 199-N-21

Sample BOGJS8 and BOGJSS were analyzed by Quanterra Environmental
Services and reported with SDG WO0699-QES. The split sample results were
compared using the sampie guidelines for determining the RPD between a
sample and its duplicate. All results fell within the required control limits.
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¢ Completeness

Data Package No. LK5379-LAS (SDG No. LK5379) was submitted for validation
and verified for completeness. Nitrite and phosphate results for both samples

were rejected due to exceeded holding times, resulting in a compietion rate of
69%.

MAJOR DEFICIENCIES

Due to exceeded holding times, nitrite and phosphate results for both samples were
rejected and flagged "UR". Due to the lack of preservation, the Oil and Grease
result in sample BOGJY4 was rejected and flagged "UR". Rejected results are not
usable for any purposes and should not be reported.

MINOR DEFICIENCIES

Due to exceeded holding times, pH, nitrate and turbidity results have been qualified
as estimates and flagged "J". Data flagged "J" indicate the associated
concentration is an estimate, but the data are usable for decision making purposes.
All other validated resuits are considered accurate within the standard error
associated with the methods.

REFERENCES

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.

EPA, 1991b, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

WHC, 1992a, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for
decision-making purposes}.

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: LK5379 | REVIEWER: DATE: 12/01/95 PAGE_1 OF_1
RJS

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

pH J BOGJY4 Holding time exceeded

Turbidity J BOGJY4 Holding time exceeded

Nitrate J BOGJY4, BOGJYS Holding time exceeded

Nitrite UR BOGJY4, BOGJYH Holding time exceeded

Phoshpate UR BOGJY4, BOGJYS Holding time exceeded

Oil and Grease | UR BOGJY4 No Preservation
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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FEO000

GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/) Page 2 of 2_
Project: BECHTEL—HANFORD

Laboratory: Lockheed

Case |SDG;: LK5379

Sample Number BOGJY4 BOGJYS

Location 199-N-21 [199-N-21

Remarks Spilit Spilit

Sample Date 09/14/95 09/14/95

Goneral Chemistry [Mefhod|Hesult {Q |Resulf |Q [Result [Q [Hesull [& [Hesull [Q [Hesull |Q | Resull [Q [Hesult |Q | Result {4 | Hesult]Q
Chlerlde 300.0 20 20

Fluoride 300.0 0.1{U 01U

Nitrate—N 300.0 8.1{dJ 8.3]J

Nittite— N 300.0 0.01|UR 0.01|UR

Ortho —Phosphate 300.0 0.1 |UR G.1[UR

Sulfate 300.0 300 300

Spec. Conductance| 20,1 1100 NA

Turbidity 180.1 0.64|J NA

pH 9040 7.81J NA

Oil and Grease 413.1 5.00|UR NA

TPH 418.1 1.00}U NA

NA = Not Analyzed, Turbidity (NTU), Specific Canduetivity (umhosfem), pH (pH units)



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID:

BOGIY4

Date Collected:

14-SEP-95

Matrix: Water

Date Received:

16-SEP-95

‘Method Reporting{. . Datal. ..’ Sl eas. ] Las

i i S |oet|Limitiqualifier(s)). Analyzed.|:.8atch{ID |Sample|ID-
Specific Conductance us/cm 120.1 1100, -1 26-SEP-95 27575 L5379-9
Turbidity MU | 1801 0.64 H/A AT |zs-see-95 | 27708 L5379-10
Chloride me/L | 300.0 20. 0.02 20-SEP-95 27576 L5379-3
Fluoride mg/L | 300.0 < 0.1 0.1 U 20-SEP-95 27578 L5379-3
Nitrate-N mosL | 300.0 8.1 0.02 A3 |20-sep-95 27580 L5379-3
Nitrite- mg/i 300.0 < 0.01 0.01 U, |20-5EP-95 27582 L5379-3
Ortho Phosphate ma/L 300.0 < 0.1 0.1 }( U?\ 20-SEP-95 27584 15379-3
sulfate mg/L 300.0 300 1 D(1:10)  |20-SEP-95 27586 15379-3
pH pH Units | 5040 7.8 0.1 H T 22-sep-95 27656 L5379-11
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LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE .

Client Sample ID: BOGJIY4 LAL Sample ID: L5379-4

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Date Analyzed: 28-SEP-95 Date Extracted: 2B-SEP-95

Matrix: Water Analytical Batch ID: 092B95-413.1
QC Group: 413.1 OIL AND GREASE 27944 Dilution Factor: 1

Total 0il and Grease <5.00 \k@ 5.00
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LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH
Client Sample ID: BDGJY4 LAL Sample ID: L5375-8
Date Collected: 14-SEP-95 Date Receilved: 16-SEP~-95
Date Analyzed: 26—-SEP-95 Date Extracted: 25~5EP~95
Matrix: Water Analytical Batch ID: 092635-418.1
QC Group: 418.1 TPH_27753 Dilution Factor: 1

L S ARAL
:
:

.
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LOCKIEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAI ANALYTES

Sample Results

Client Sample ID: BOGJYS Date Collected: 14-SEP-95
Matrix: Filt H20 Date Received: 16-SEP-395
pata "t pate:. LAS "UULAS
il . aualifier(s)|: Analyzeéd | Batch{iD |sample}ID
Chloride mg/L 300.0 20. 0.02 20-8EP-95 27577 L5379-22
Fluoride mg/L 300.0 < 0.1 0.1 . 20-SEP-95 27579 L5379-22
Hitrate- mg/L 300.0 8.3 0.02 X3 |20-see-95 27581 L5379-22
Nitrite-N mg/L 300.0 < 0.01 0.01 /UK 20-SEP-95 27583 L5379-22
Ortho Phosphate mg/L 300.0 < 0.1 0.1 /ﬂ L)P\ 20-SEP-95 27585 L5379-22
sulfate mg/L 300.0 300 1 D¢1:10) 20-SEP-95 27587 L5379-22
LS 3\
W
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation

000016



Appendix 5

Data Validation Supporting Documentation
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

uJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for
decision-making purposes.

indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making
purposes).

000018



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed Environmental Systems & Technologies Co.
Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705

Teleptione 702-361-0220 800-582-7603 Facsimile 702-361-8146 /j
' LOCKHEED MARTIW

October 27, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.

345 Hiils

P.C. Box 969

Richland, WA 89352

RE: Log-in No.: L5379
Quotation No.: Q400000-B
SAF: B95-093
Document File No.: 0916586
WHC Document File No.: 274
SDG No.: LK5379

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 16 September 1985.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements with the exception of
method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

if you have any questions concerning the analysis or the data please call Kathleen Hall at
{509) 375-4741. '
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Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0216596

WHC Document File No.:274

SDG No.: LKB372

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

" | certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature.”

Sincerely,

K/M%“‘”ﬁfz.

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L5379

Quotation No.: Q400000-B
SAF: B95-093

Document File No.: 0916586
WHC Document File No.:274
SDG No.: LK5378

CASE NARRATIVE
INORGANIC NON METALS ANALYSES
WATER

The routine calibration and quality control analyses performed for this batch inciude as
applicable: initial and continuing calibration verification, initial and continuing calibration
bianks, method blank(s), laboratory control sampie(s), matrix spike sample(s), and
duplicate sample(s}.

Preparation and Analysis Requirements

One water sample was received for LKE379 and analyzed in batches 916 bh and 816
bht for selected analytes as requested on the chain of custody. Quality control
analysis was performed on the following sample:

Client ID LAL # Method

BOGJY4 L5379-9 DUP 120.1 Conductivity
15379-10 | DUP 180.1 Turbidity

LE379-3 MS, DUP | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate, Sulfate

Holding Time Requirements

All samples were analyzed within the method-specific holding time with the exception
of Method 180.1 Turbidity, Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and
Orthophosphate which were received outside of holding time. The associated samples
are flagged with an "H".

Method Blanks
The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control
All Internal Quality Control were within acceptance limits.

Kay McCann Qctober 15, 1295
Prepared By Date
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Lockheed Analytical Services Log-in No.: L5379

Quotation No.: Q400000-B
SAF: B95-083

Document File No.: 0916596
WHC Document File No.:274
SDG No.: LK5379

CASE NARRATIVE
INORGANIC NON-METALS ANALYSES
FILTERED WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and
duplicate sample(s).

Preparation and Analysis Requirements

One filtered water sample was received for LK5379 and analyzed in batch 916 bhd for
selected anaiytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method "

BOGJYb L5379-22 { MS, DUP | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,

Nitrite-Nitrogen, Orthophosphate, Sulfate

Holding Time Requirements

All samples were analyzed within the method-specific holding time with the exception
of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were
received outside of holding time. The associated samples are flagged with an "H".

Method Blanks
The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control
All Internal Quality Control were within acceptance limits.

Kay McCann October 15, 1995
Prepared By Date
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Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page 1 _of =

[

Data Turnaround

FINAL SAMPLE
DISPASITION’

Disposal Mathod

o 320

Disposed By

Date

fl'imb\'

Collector Company Contact Telaphene L priosity
AL 2iz2o /"ONT)/ MecpoRN J. V. Borghese {509) 372-9584 W Nosmai
Project Designation 4 Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 8 100 N B35-093
les Chest No. Field Logbook No. Moethed of Shipmant
v a8 EFL-Jose Fedoral Exprass
Shippad To Otteite Property No. 8ill of Lading/Air Bill Ne.
Lockhead _ 95-0 -0A04-50 AA0MWRYIO0TES
Possible Sample Hazards/Remarks Prosorvation
HNO, |Cool 4°C|Cool 4°C| H,50, | Cool 4°C|Cool 42C| None HNO, None Nonoe
Type of Container | pq PIG 6 G PIG PIG P PIG G PIG
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Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page __ 2 of _

Data Turnaround

Collector Company Contacl Telephone O Priority
AL 2R20 [Mowry  maLHTN J. V. Borghese (508) 372-8584 M Normal
Project Designation i Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 8 100N B895-093
lea Chast No. — Fisld Logbook No. Method of Shipment
é?(_' vi ) EEL S 5 Feders! Exprase
Shipped To Offsite Properiy No, Bill of Lading/Air Bill No.
Lockheed qu- O-0304 SO AGOHHDO 7ES
Possible Sample Hezards/Romarks .
‘Presarvehon HNO, | Cool 4°C
Type of Conteiner PIG PIG
No. of Cantaineris) 1 1
Special Handling snd/or Storage . Volume
Meintain samples between 2°C and 6°C. 500mlL. 500mlL
ICP Anions [IC)
Motals - Pg' cr"’:o"
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= | ’
s w g o /35 X :
"’\: / ‘f. - x i
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) .
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' GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A

PROJECT: W HC / BHT

©

DATA PACKAGE:

D

LYK53 79 ~LAS

| vaLIDATOR: RO 5

LAB: Lockheed

DATE: 40 ns.

4. 1995

CASE: (00 ~NR=-2 | SDG: LKES 9
ANALYSES PERFORMED .

H Anionsnc 0 Toc O ToX R TPH-418.1 il and Gremsq K. | | Alkafinity
O Arnonia ) BOD/COD T Chiorida O Chromiurm-VI Xt 0 NO,NO,
X Suliete 0O TDs O &N Y Phosphats o a]
R
SAMPLES/MATRIX -
BOLIYY , Bo eI N5 anw)
Ryl fofe

b T torde d -~

Al ys Csplt simptes)
T ! t =

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . .. @s) Ko  N/A
Is a case narrative present? . . . . . . . L 444 0 e 4 .. . No  N/A
Comments:
2. HOLDING TIMES
Are sample holding times acceptable? . . . . . . . . . . . .. Yes @' N/A
Tomments:
F,Cl.50y < 2% deyn. vV
S oe_;_ Conclac‘rxm’cv £ 2¥ dag. v
TPH 2y cle'a,: v

Nl /Uc') _I'_J"'—‘—Stru-’t“-w ) UR‘ &Hg—g—:‘

— S h°\t‘1"\g Tiou el Al Sampes _J
q-!\on-éébt‘
\\)ﬁl

(D d o+ 6«&5’&, )E c!eM,
'T—mr‘lm_aH\/ £ 43 e
W O 0Oy 2 HB howrs — y2x lag) (NO, A.Aum“‘\"”moq
?H 2 ASKAP 5 >ux WWitt _ A sonmples \(j,r
Aa23%8
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes No @
Are initial calibration results acceptable? . . . . . . . . -+ Yes No @
Was a calibration check performed for all appli cable analyses? Yes Ho %
Are calibration check results acceptable? . . . . . . ... . . Yes No A
Com:ﬁents:
4. BLARKS
Were labordtory blanks amaiyzed? . . . . . « .« . . . < ....(fe No R/A
Are laboratory blank results acceptable? . . . .. e e e . No N/A
Were field/trip blanks anaiyzed? . . . . . . . . .« .. - .. es fNo @
Are field/trip blank results acceptable? . .. ... .. ... Yes Ko {/®
Comments:
5. ACCURACY
Were spike samples analyzed at the required frequency? . . . @ No N/A
Are spike recoveries acceptable? . . . . . . .. e e e e e s @ No N/A
Were LCS analyses performed at the required frequency? . . . . Yes No é
Are LCS recoveries acceptable? . . . . . ¢« o ¢ o o v 044 o Yes No @
Comments:
6. PRECISION
Were laboratory duplicate sampies analyzed

at the required frequency? . . . . ¢ ¢ v v ¢ 4 4 4 . 4 . No N/A
Are laboratory duplicate sampie RPD values acceptable? . g No N/A
Are field duplicate RPD values acceptable? . . . . . . . . .. Yes No @
Are field split RPD values acceptable? . . . . . . . . .. .. @ No N/A
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GENERAL EMISTRY DATA VALIDATION CHECKLIST
Comments: U—":e.ld SP[,'-{{

Bo6tTYY LBO& TSR

206 3Y5] Jo6TSq

7. ANALYTE QUANTITATION

Was analyte quantitation performed properly? . . . . . . . . . @ No N/A
Comments: :

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . . - . (Y No N/A
Are results supported in the raw data? . . . . . . . <« « . o & Yes No I@
Are results calculated properly? . . « « ¢ ¢ ¢ ¢ ¢ o 4 o o o Yes No @
Do results meet the CRDLS? . « « o « o o o o o o v v o o o o o e No  H/A

Comments:
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HOLDING TIME SUMMARY

soe: LKS3FG vaLipator: R4 DATE: ulidl4s pAGE | OF |
COMMENTS:
PREP, ANALYSIS
FIELD SAMPLE | ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIEIER
806IYY | PR |alyfas | wjw | afules | wia g d
18063 | Tarbdiy | alyles [ooebtastl) alasles| /s 9 A
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Date: December 1, 1995

To: Bechtel Hanford, Inc. (technical representative)
From: A.T. Kearney, Inc.

Project: 100-NR-2 Groundwater Sampling Round 8
Subject: Radiochemistry - Data Package No. LK5E379-LAS (SDG No. LK6379)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5379-LAS prepared by Lockheed Analytical Services {(LAS). A list of samples

validated along with the analyses reported and the method of analysis is provided
in the following table.

Sample iD Sampie Date Media Validation Anaslysis
- Level
BOGJY4 09/14/35 Water C See Nol:e 1

Note 1. Requested Method: Gross Alpha/Beta, Gamma Spectroscopy, and
Tritium.

Data validation was conducted in accordance with the WHC statement of work
{(WHC 1994) and validation procedures (WHC 1993). Appendices 1 through 5
provide the following information as indicated beloww:

Appendix 1. Glossary of Data Reporting Quaiifiers

Appendix 2. Summary of Data Quailification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES
* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analyses is
six months.

All holding times were acceptable.
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Instrument Calibration and Performance

Instrument calibration is performed to establish that the counters used to
determine radionuclide activities are capable of producing acceptable and reliable
analytical data. Each counting system must be factory calibrated at installation
and after any maintenance or repair. Calibration consists of an instrument
efficiency determination for each applicable radionuclide. Continuing calibration
checks are performed to verify that instrument performance is stable and
reproducible.

Initial and continuing calibration is not considered under levei C validation.

Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers were
applied: All positive sample results less than five times the highest blank
concentration were qualified as estimated; sample resuits below the MDA were
elevated to the MDA and qualified as undetected; sample results above the MDA
and greater than five times the highest blank concentration were not qualified.

All blank results were acceptable.

Accuracy

Accuracy is evaluated by analyzing distilled water samples spiked with known
quantities of radionuclides. The sample activity as determined by analysis is
compared to the known activity to assess accuracy. The acceptable laboratory
controf sample recovery range is 70 to 130 percent, and 60 to 140 percent for
matrix spike samples. Spike sampie results outside the above ranges resulted in
associated sample results being qualified as estimated, rejected, or not qualified,
depending on the activity of the individual sample.

All accuracy results were acceptable.

Precision

Duplicate Analysis

Analytical precision is expressed by the RPD between the recoveries of duplicate
matrix spike analyses performed on a sample. When the Iaboratory has not

VUG 0UL



performed duplicate spike analyses, precision may also be assessed using
unspiked duplicate sample analyses, If both sample and replicate activities are
greater than five times the CRDL and the RPD is less than 35 percent for soil
samples and 20 percent for water samples, the results are acceptable. If either
activities are less than five times the CRDL, a control limit of less than or equal
to two times the CRDL is used for soit samples and less than or equal to the
CRDL for water samples. If either the original or replicate value is below the
CRDL, the applicable control limits are less than or equal to the CRDL for water
sampies and less than or equal to two times the CRDL for soil samples. If the
RPD is outside the applicable control limit, associated resuits are qualified as
estimates.

All precision results were acceptable.
Field Split Sampies
One split sample pair was submitted to LAS as shown below:

Sample Number Split Sample Number Well Location

BOGJS8 BOGJY4 199-N-21

Sample BOGJS8 was analyzed by Quanterra Environmental Services and
reported with SDG W0699-QES. The split sample results were compared using
the sample guidelines for determining the RPD between a sample and its
duplicate. The RPD for gross beta was outside QC limits (31%). Lockheed
analyzed for Ac-228, Pb-212, Pb-214, Ra-226, Ru-106 and U-235 while no such
analysis was conducted by Quanterra. All other resuits fell within the required
control limits. Under WHC guidelines, no qualification is required.

¢ Completeness
Data Package No. LK5379-LAS (SDG No. LK5379) was submitted for validation
and verified for completeness. The completion rate was 100%. The MDA did
not meet the CRDL for the following compounds: Ra-228, Eu-152, Eu-155, Fe-
59, Ra-226, Ru-106, and U-234. Under WHC guidelines, no qualification is
required.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES.

None found.

REFERENCES

WHC, 1992a, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-
002, Rev. 2, Westinghouse Hanford Company, October 1293,

WHC, 1992h, Data Validation Procedures for Radiochemical Analyses,
WHC-SD-EN-001, Rev. 1, Westinghouse Hanford Company, 1993.

Q000U+



Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample resuit corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

uJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation fimit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was anaiyzed for and not detected in
the sampie. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

REVIEWER: RBC

SDG: LK5379 DATE: 12/01/95 PAGE_1 OF 1

COMMENTS: No Qualifiers Assigned

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX (pCif)

Project: BECHTEL—-HANFORD

Laboratory: Lockheed

Page 1_ of

1

Case |Sba: LKs379
Sample Number BoGJY4
Location 199-N=-21
Hemarks Split
Sample Date 09/14/95
Radiochemistry Analysis Result Hesult [Q |Hesult [Q |Result G |Hesult [& {Hesult |Q |Result |G |Fesull |Q [Result |G |Besult
Gross Alpha 1.80(U
Gross Beta 7.9
Tritium 1360
Ac—228(Ra—228) 5{U
Co—58 2.501U
Co—60 ~-0.5{U
Cs—~187 4.1[U
Eu—152 -4jU
Eu—154 -67|U
Eu-155 &|U
Fe—-58 -1.3|U
Pb-212 47|U
Ph—-214(Ra-226) -3.5|U
Ra—226(Gamma) ~110.0{U
Ru-—108 -20.00{U
Y—285{Gamma) =-5.0(U
Strontium 0.67|U

o
ﬂil/(/ff




LOCKHEED AMALYTICAL SERVICES
RAD DATA REPORT (ra01)
gSechtel Hanford, Inc. * Richland, WA

" Bechtel Hanford Project (Project BECHTEL-HANFORD?Y

Client Sample ID: BUGJY4 LAL Sample ID: L5379-12
Date Coflected:  14-SEP-95 Date Received: 16-SEP-95
Matrix: Water ] Login Number: LS379

3

O L A O e e A R R s

Ac-228(Ra-228) 16-0CT-95 GAMMA SPEC LAL-00563_27809 5. U 22. 40. pCi/L
Co-58 16-0CT-95 GAMMA SPEC LAL-0063_27809 2.5 5.7 2.6 pCi/L
Co-60 16-0CT-95 GAMMA SPEC LAL-0063_27809 -0.5 1.5 12. pCisL
Cs~137 16-0CT-95 GAMMA SPEC LAL-0063_2780% 4.1 7.3 9.4 pCisL
Eu-152 16-0CT-95 GAMMA SPEC LAL-0063_27809 -4.0 8.1 34. pCi/sL
Eu-154 16-0CT-95 GAMMA SPEC LAL-0063_27809 -6.7 4.2 34. pCisL
Eu-155 16~0CT-95 GAMMA SPEC LAL-0063_27809 6. 13. 18. pCi/L
Fe-59 16-0CT-95 GAMMA SPEC LAL-00563_27809 -1.3 2.0 27. . pCisL
Pb-212 16-0CT-95 GAMMA SPEC LAL-0063_27809 4.7 @.4 13. pCi/L
Pb-214(Ra-226) 16-0CT-95 GAMMA SPEC LAL-0063_27809 -3.5 8.4 17. pCi/sL
Ra-226(GAMMA) 16-0CT-95 GAMMA SPEC LAL-0063_27809 =110 100 160 pCisL
Ru-104 16-0CT-95 GAMMA SPEC LAL-0063_27809 -20. I9. 74. pCi/L
t1-235(GAMHA) 16-0CT-95 GAMMA SPEC LAL-0063_27809 -5. 26. 41, pCi/L
Gross Alpha 11-0CT-95 GR ALP/BETA LAL-0060_27812 1.8 3.2 5.8 c pCi/L
Gross Beta 11-0C7-93 GR ALP/BETA LAL-0060_27812 7.9 3.4 5.1 c -« pCi/L
Total radic-strontium 20-SEP-95 SR-90 LAL-0196_27451 0.67 U 0.61 1.0 pCisL




LOCKHEED AMALYTICAL SERVICES
RAD DATA REPORT (ra01l)
Bechtel Hanford, Inc. * Richland, WA

‘Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sampie ID: BOGJY4 LAL Sample ID: L5379-20
Date Collected: 14-SEP-95 Date Received: 16-SEP-95
Matrix: WYater Login Number: L5379

Sanei e G T Lt b e s R s s R S D D b

H-3 02-0CT-95 TRITIUM(E3) LAL-00566_27851 1360 360 320 pCi/t

/éC
17,! Y
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada §9119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 /’

LOCKHEED MARTIN V-

QOctober 27, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.

345 Hills

P.O. Box 969

Richland, WA 88352

RE: Log-in No.: L6379
Quotation No.: Q400000-B
SAF: 895-093
Document File No.: 0916596
WHC Document File No.: 274
SDG No.: LK5379

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 16 September 1995.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements with the exception of
method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 375-4741.
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Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0816596

WHC Document Fite No.:274

SDG No.: LK5379

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

" | certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or 2 designee, as
verified by the following signature.”

Sincerely,

ﬁ/lk__. T ')Q’R.
Kathleen M. Hall
Client Services Representative

ce: Client Services
Document Control
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Laockheed Analytical Services Log-in No.: L8379
Quotation No.: Q400000-B

SAF: B85-093

Document File No.: 0916596

WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, vield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities (MDAs) can be found
on the preparation sheets and calculation sheets on the attached raw data for
each method.

Holding Time Requirements
All holding times were met.
Anaiytical Method Gamma Spectrometry

The gamma spectrometry analysis was performed using standard operating procedure {(SOP),
LAL-91-SOP-0063. The samples were analyzed in workgroup 27809. No problems were
encountered during the analysis and all QC criteria were met. No re-analyses were performed.

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-8OP-0060. The samples
were analyzed in workgroup 27812. No problems were encountered during the analysis and
all QC criteria were met with the following exception: The MDA exceeded the reporting
detection limit due to the residus weight limitations forcing a volume reduction, the associated
samples were flagged with a "C" qualifier. No re-analyses were performed. '

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. The samples were
analyzed in workgroup 27451. No problems were encountered during the analysis and all QC
criteria were met. No re-analyses were performed.
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Lockheed Analytical Services Log-in No.: 15379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0916526

WHC Document File No.:274

SDG No.: LKS379

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-81-SOP-0066. The samples were
analyzed in workgroup 27851. No problems were encountered during analysis and all QC
criteria were met. No re-analyses were performed.

Andrea Tippett October 17, 1985
Prepared By Date
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DISPOSITION”

Page __ 1 of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround
0O priority
Collactor Company Contact Telaphone
AL 20 %’ery MENORN J. V. Borghess (509) 372-9584 B Normal
Project Designation ’ Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 8 100N B95.093
lca Chest No. Fisld Loghook No. Mbsthod of Shipmant
EZ/5 K FLsos€ Federal Exprass
Shipped To Offaits Proparty No. Bill of Lading/Air Bill No.
Lockheed Wa5-O -03A04-50 AAO09I0TES
Posalbla Sample Hazards/Remarks Preservation —
HNO, |Cool 4*C | Cool 4°C| H,50, }Cool 4°C|Cool 4°C| Nona HNO, None None
Typo of Container | pq PIG G G PIG PIG P PIG" G PIG
No. of Contsinar(s} 1 1 a 1 1 1 1 s i i
Spacial Handling andfot Storage Volumne
Maintain samples betwesn 2°C and 6°C. 500mL | S00mL . 1L 260ml | 250mL | 250mL 1L 500mL 20mL
1cp j‘;‘°g; gg‘ Oiland | TPH Conduct- | Turbidity |pH Graas Tritium | Aetivity
o Metals - | o0 o - | Grease ivity Alpha, Scan
= SAMPLE ANALYSIS TAL Oy, Gross Bot,
:..:‘ {Unfiltar- | tunfiltered) Gamme
[ od} Spec
g § :
; rerin st Mareia Data Sampled Time Samplad
L .
U . .4 w s . X x| x| X| X[x [ X| x| X|x
Sian/P SPECIAL INSTRUCTIONS Manx®
NCHA-'N OF P%SESSION ign/Print Names Sample analysis for phosphats, nitrats, and nitrite by EPA 300.0; pH by 5 - Set
£ T T s T e . |8
p . a3 that tha holdin . . .
Bﬁ Py v RS only L) ontractot acknowledg g va - 3‘,'.:?:
Raceived By Data/Tima 0 -0
a A
4 35 = Drum Sends
i Date/Time Received By Date/Time $L - g:::emu-a.
/ Wi - Wipz
Relinguished By Date/Time Received By Dats/Time v b":;f,l,on
- X - Other
T LABORATORY | Received By Title Date/{ime
SECTION ML ¢4, Seple (oolorfinn (s ./M}o
FINAL SAMPLE | Disposal Method Disposed By Dutammb\
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e T I
A Bectitsl Hintord, bnc. . CHAIN OF CUSTODY{SAMPLE ANALYSIS REQUEST — - -
- . & JLmsou
\ — s ) O erority
Collects g ‘ Company Lentact Tehghone
ey lefﬁa‘?/f*bﬂrf MELHORN J. ¥, Barphese . [509) 372-¥54% R tiamad
Palt) Datignetion ¢ Samping Location BAE N,
100-NR-Z Groundwater Sempling « Round 8 1008 e g;::’cfﬁi
{ta Chast Mo, H . FHald Loghack No. pment
N T ) EFferé Facorel Expraca
Bhipped 1 Ciiwte P, Na. ol o,
g [t O -0309-50 SIOBIOTES
E woiTs Hsadermurmins . Feaasrumdan HNO, |food 4°C]Cool 41C} H.20, {Ged4ClCod 4%C| Mona | HHO, | Home | !
ﬁ Type of Container ra P a g " ra , o s
)
g Ko. 1t Cantelmacin} % 4 il 1 1 { 1 3 A
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

| VALIDATION A B @ D E
LEVEL:
PROJECT: 10O~ R - | paTA packaeE: LK 5379 —L-ATS
vALIDATOR: (R OC we: L.AS DATE: [t [1¢ (%5
CASE: spa: L~ 5379
ANALYSES PERFORMED
ﬁGrou troativm-90 aT it O Alpha G
Alpha/Beta ﬁ ° cchnetiume9 Spactroscopy mmv
1 Total YUranium O Radium-22 Tritium a

SAMPLES/MATRIX. ~ DOGIYH - Lletey

1. Completeness .+ & ¢ 4w v o o o o 4 = o o « = = = s = o a « o o « « CIN/A
Technical verification forms present? . . . . . . . . . .. No N/A
Comments:

2. Initial Calibration . . . . . . . .

Instruments/detectors calibrated within

ooooooooooooooo

one year of sample analysis? . . . « . . . - . . - . . Yes No N/A
Initial calibration acceptable? . . . . . . . . . .. « «+ . Yes No N/A
Standards NIST traceable? . . . .« . . ¢ 4 ¢ v v = v o ¢+ .. Yes No N/A
Standards Expired? . . . ¢ ¢ 4 4 v 4t 0 i e e e e Yes HNo N/A

Comments:

O
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WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . -« ¢ v @ 4 @ o v o L 4 4t 0. . \ﬂﬂ/ﬂ\

Calibration checked within one week of sample analysis? . . . Yes No N/A
Calibration check acceptable? . . . « « . « . . e e e Yes No N/A
Calibration check standards NIST traceable? . . . . . . . . . Yes HNo N/A
Calibration check standards expired? . ... ........Yes No N/A

Comments:

4, BlanksS « « o o o 4 o 4 o o a o o + o o 2 e e e 0 0 o .« ... ON/A
Method blank analyzed? . . . . . “ 4 4 ¢ 4 4 4 e a4 e « s o(Yes

Method blank results acceptable? . . . « « . ¢« « « .« . « « Jf Yes

Analytes detected in method blank? . . . . . . . .. . . .. Yes @

Field blank(s) analyzed? . « « v 4 ¢« ¢ ¢ ¢ ¢ @« « s o « « = Yes @
Field blank results acceptable? . . . . . . . . “ e e e e e s Yes

Analytes detected in field blank(s)? . . . . . . .. .. .. Yes
Transcription/Calculation Errors? . . . ¢« & v & ¢ o « & « . . Yes

Commentss

5. Matrix SpiKes . & v 4 o 4 4 4 4 4 4 4 e 4 e e e s e e e e e O N/A
Matrix spike analyzed? . . . . . . ¢ ¢ 4 @ v @ s 4 4 . . . Yes) HNo N/A
Spike recoveries acceptable? . . . . . . e ee e Qes) No N/A
Spike source traceable? . . . . . .. e e e Yes N0 (N/A)
Spike source expired? . . . . . 4 s s s e s e e e s e Yes HNo (N/A
Transcription/Calculation Errors? . . . . . « v @ ¢« 4 4 o . . Yes HNo @
Comments:
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6. Laboratory Control Samples . . . . . .« « « « « . + ..

LCS analyzed? . . . . .« ..2 . .
LCS recoveries acceptable? . . . . . . . ..« 000 (es

{CS traceable? . . . ¢ v ¢ ¢ 4 ¢« v v 44 . ‘e e e e e s Yes
Transcription/Calculation Errors? . . & ¢« v 4 o « 4 o « 4 « . Yes
Comments:

No N/A
No  MN/A

o _G/R>
o \U/A

7. Chemical RECOVETY v 4 4 2 o « « = 2 o 2 2 2 = o a o = « 4 « = o
Chemical carrier added? . . . . ¢ . 4 4 4 ¢ 4 4 o« ¢ a4 4 o
Chemical recovery acceptable? . . . . . . e e e s e e e e e
Chemical carrier fraceable? . . . ¢ & 4 4 & o 4« ¢ ¢ v o o Yes
Chemical carrier expired? . . . . & ¢ 4 ¢ ¢ 4 4 o ¢ v ¢ o o Yes
Transcription/Calculation errors? . . . . . . . . . . . ... Yes

Comments: SRS

. ONA
No N/A
No N/A
No /A

No _f/A)

No

8. Duplicates . .. ... e e e e e e e e 4 e e ae e e e ea O N/A
Duplicates Analyzed? . . . . & ¢ &« ¢ v 2 4 4 « 4 v a o = (Yes) BNo N/A
RPD Values Acceptable? . . . . o . v v ¢ o v v o o o . .. {Yes) No N/A
Transcription/Calculation Errors? . . . . . . . . . . . . .. Yes No
Comments:
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9. Field QC Samples . . . o & 4 o i vt 4 4 i e e et e e e e e O N/A
Field dupiicate sample(s) analyzed? . . . . « « . . . . . .. Yes N/A
Field duplicate RPD values acceptable? . . . .. “ e e e e Yes No
Field split sampie(s) analyzed? . . . « « « « . . e e . No N/A
Field split RPD values acceptable? . . . . . ¢« « ¢ ¢« « « « Yes @ N/A
Performance audit sample(s) analyzed? . . . . . . . . . . . . YesNo> N/A
Performance audit sample results acceptable? . . .. . .. . Yes No

Comments:_G-Yoss Rets RID \31‘50)
Ac-238 Db =212, DY=214, @and3( ,Rudob + U=235 was

10. Holding Times

Are sample holding times acceptable? . . . . « . « . « . . No  N/A

Comments:
11. Results and Detection Limits (Levels D & E) . . . . . . . « . . OnN/A
Results reported for all required sampile analyses? . . .. No N/A
Results supported in vaw data? . . . . v & & 4 4 4 4 o v o . Yes No @
ResultsAcceptable?..................-..No N/A
Transcription/Calculation errors? . . . . . ‘e e e e e e e Yes No ¢(_N/A
MDA's meet required detection limits? . . . . . . . . . . .. Yes A
Transcription/calculation errors? . . . . . . . . .. . ... Yes No @ -
Comments: /Qq -2 Ee-1S2 , Bu-1ss . B ~59, PA-224
7 7 rd
ROV -(06, U2HY Al DA 5 CRDL

Ao

Sy
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DISCLAIMER

This report is designated as Revision 0. The report addresses the validation
of the 100-NR-2 Operable Unit Groundwater Sampling Round 8 data. The report
addresses only those samples that have been provided for data validation review.

All related quality assurance samples, including all field quality control
samples, were reviewed and validated to verify that reported sample results were
of sufficient quality to meet quality control objectives specified by Bechtel Hanford,
Inc.
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%D
AA
BFB
BNA
ccB
CV
ccv
CLP
CRA
CRDL
CRI
CRIl
CRIF
CRQL
CVAA
DBC
DFTPP
DQO
EPA
GC/MS
GC
GFAA
GPC
ICB
ICP
ICS
ICV
(DL
LCS
LCSS
LCsw
MDA
MSA
MS/MSD
PBW
PCB
PEM
QA
Qc
RDL
RF
RIC
RPD

ACRONYMS

Percent difference

Atomic absorption
Bromofluorobenzene

Base/neufral and acid

Continuing calibration blank
Coefficient of variation

Continuing calibration verification
Contract laboratory program

CRDL standard for AA

Contract Required Detection Limit
CRDL standard for ICP

CRDL standard for [CP initial

CRDL standard for ICP final
Contract required quantitation limit
Coid vapor atomic absorption
Dibutylchlorendate
Decafluorotriphenylphosphine

Data quality objectives

U.S. Environmental Protection Agency
Gas chromatography/mass spectrometry
Gas chromatography

Graphite furnace atomic absorption
Gel permeation chromatography
Initial calibration blank

Inductively coupied plasma emission spectrometry

ICP interference check sample
Initial calibration verification
Instrument detection limit
Laboratory control sample
Laboratory control sample soil
Laboratory control sample water
Minimum detectable activity
Method of standard addition
Matrix spike/matrix spike duplicate
Preparation blank water
Polychlorinated biphenyl
Performance evaluation mixture
Quality assurance

Quality control

Required detection limit
Response factor

Reconstructed ion chromatogram
Relative percent difference

oL 003
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RRF
RRT
RSD
RT
SDG
SOwW
TAL
TCL
TIC
TOC
TOX

vocC

Relative response factor
Relative retention time
Relative standard deviation
Retention time

Sample delivery group
Statement of work

Target analyte list

Target compound list
Tentatively identified compounds
Total organic carbon

Total organic halogen
Validated

Volatile organic compounds
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The information provided in this validation summary report includes data
from the chemical analyses of sampies from the 100-NR-2 Operable Unit Round 8
Groundwater Sampling investigation. Data from this sampling event and their
related quality assurance samples were reviewed and validated in accordance with
WHC guidelines at the requested level.

Sample analyses inciuded metals, general chemistry and radiochemistry.
Forty-eight (48) metals samples were analyzed by Quanterra Environmental
Services (QES) and Lockheed Analytical Services (LAS). The metals samples were
validated using Westinghouse-Hanford protocols specified in Data Validation
Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2. All metals data
were qualified based on this guidance. The container for sample number BOGJW7
in SDG No. W0721-QES was broken in transit and therefore no results were
available for validation. The table below lists the metals SDGs that were validated
for this sampling event.

No. of
Samples Level of
SDG No. Matrix Analyzed Validation Parameterts
w0620 w 12 A Metals
w0699 W 20 c Metals
wWOo721 w 14 C Metals
LK5379 W 2 C Metals

=]

Fifty (50) samples were analyzed for general chemistry parameters by QES
and LAS laboratories. General chemistry sampie analyses included the following

parameters:

pH

Chloride

Fluoride

Nitrate

Nitrite
Orthophosphate
Turbidity

Specific Conductance

Total Petroleum Hydrocarbons
Oil and Grease
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The general chemistry samples were validated using the Westinghouse
Hanford protocols specified in Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2. All general chemistry data were qualified based on
this guidance. The table below lists the general chemistry SDGs that were
validated for this sampling event.

No. of Samples Level of
SDG No. Matrix Analyzed Validation Parameters
w0690 w 13 A General Chem
WG0699 w 20 C General Chem
WO0721 w 15 C General Chem
LKB379 w 2 c General Chem

Twenty-nine {29) samples were analyzed for radiochemical parameters by
QES and LAS laboratories. Radiochemistry sample analyses included the following
parameters:

Gross alpha and gross beta determination
Strontium-80

Gamma Spectroscopy
Tritium

The radiochemical samples were validated using the Westinghouse-Hanford
protocols specified in Data Validation Procedures for Radiochemical Analyses,
WHC-SD-EN-SPP-001, Rev. 1. All radiochemical samples were qualified based on

this guidance. The table beiow lists the radiochemistry SDGs that were validated
for this sampling event.

No. of Samples Leve! of .
SDG No, Matrix Analyzed Validation Parameters
wWo6380 w 8 A Radiochemistry
w0698 w 10 c Radiochemistry
w0721 w 10 c Radiochemistry
LK5379 w 1 C hadiochemistry
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Quality Control Samples

Included with the samples within this report are the following QC samples:
Split samples, field duplicate samples, trip blanks and equipment blanks.

Split Samples

A field split sample is used to assess precision. A field split sample is a
duplicate of a representative sample{s) from a sampling event that is sent to a third
party (reference) laboratory for analysis. Two sets of split sampies were submitted
to the QES and LAS laboratories as shown below:

Sample No. Split Sample No. Well Location
BOGJS8{QES) BOGJY4{LAS) 199-N-21
BOGJS9{QES) BOGJYB(LAS) 199-N-21

The resuits for the split samples were compared using the validation
guidelines for determining the RPD between a sample and its duplicate. All
radiochemistry resuits feli within the required control limits with the exception of:

L Gross beta in SDG No. LKB379-LAS (sample pair BOGJS8/BOGJY4).

All general chemistry and metal results fell within the required control limits.

No qualifiers were assigned based on the split sample results, since under
WHC validation guidelines, sample data are not qualified based on spiit samples

results. All results for both well locations appear in the summary tables within this
report.

Field Dupiicates
A field duplicate sample is a sample that is split and submitted to a given
laboratory as two discrete field samples without the laboratory knowing the

duplicate identity. Three sets of field duplicate samples were submitted to the
QES laboratory as shown below:

Set 1:

Sample No. Duplicate Samplie No. Well Location

BOGJVO BOGJXS8 199-N-b4
BOGJV1 BOGJX9 199-N-54
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Set 2:

Sample No. Duplicate Sample No. Well Location

BOGJVEG BOGJYO 199-N-70
BOGJV7 BOFJY1 199-N-70
Set 3:

Sample No. Duplicate Sample No.Well Location
BOGJVS BOGJY2 199-N-75
BOGJV9 BOGJY3 199-N-75

The field duplicate results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All metals, general
chemistry, and radiochemistry results fell within the required controf limits.

No qualifiers were assigned based on the duplicate sample results, since
under WHC guidelines, sample data are not qualified based on field duplicate
resuits. All results for both well locations appear in the summary tables within this
report.

Equipment Blanks

Equipment blanks are water samples used to determine whether or not
decontamination procedures were adequate or that contamination was not inherent
in the equipment used. Four equipment blanks were submitted to the QES
laboratory as follows:

e Samples BOGJWS6, BOGJW?7 (sample container destroyed), BOGJW8
and BOG.JXO.

The following metal analytes were detected in the equipment blanks:

L] Barium, calcium, iron, magnesium, manganese, sodium and zinc in
sample BOGJWG.

® Barium, beryllium, calcium, copper, iron, magnesium, manganese,
sodium, vanadium and zinc in sample BOGJWS.

L Barium, calcium, iron, magnesium, manganese, sodium, vanadium,
and zinc in sample BOGJXO.
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The following general chemistry analytes were detected in the equipment
blanks:

® Turbidity in samples BOGJWG6, BOGJWS, and BOGJXO.

e QOil and Grease in samples BOGJWS8 and BOGJXO.

The following radiochemical analytes were detected in the eguipment blanks:
] Gross beta in sample BOGJWG.

No qualifiers were assigned since under WHC validation guidelines, sample
data are not qualified based on field blank results.

Trip Blanks

Trip blanks are deionized water samples used to measure contamination
during sample transport. Trip blanks travel with sample containers to the sampling
site and return unopened to the laboratory with the samples to be analyzed. Five
trip blanks were submitted to QES as follows:

Samples BOGJX2, BOGJX3, BOGJX4, BOGJX5, and BOGJX6.

The following metal analytes were detected in the trip blanks:

L] Barium, calcium, chromium, iron, magnesium, manganese, sodium,
vanadium and zinc in sample BOGJX2. '

L Barium, calcium, iron, magnesium, manganese, sodium and zinc in
sampile BOGJX3.

L Barium, beryllium, calcium, copper, iron, magnesium, manganese,
potassium, silver, sodium, vanadium and zinc in sampie BOGJX4.

. Barium, beryllium, calcium, copper, iron, magnesium, manganese,
potassium, sodium, vanadium and zinc in sample BOGJX5.

* Barium, beryilium, calcium, copper, iron, magnesium, manganese,
sodium, vanadium, and zinc in sample BOGJX6.

The following wet chemistry analytes were detected in the trip blanks:
L Nitrate, oil and grease, and turbidity in sample BOGJX4.

° Nitrate in sample BOGJX5.
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L Turbidity and oil and grease in sample BOGJX6.

No detects were reported for trip blanks analyzed for radiochemical
parameters.

No qualifiers were assigned since under WHC validation guidelines, sample
data are not qualified based on field blank results.

The following report is broken down into sections for metais, general
chemistry and radiochemical analyses. Each metals section includes:

L A general validation summary which addresses precision, accuracy,

represenativeness, completeness, and comparability;

Holding times;

Calibrations;

Blanks, including calibration, and preparation blanks;

Analytical accuracy inciuding matrix spike samples, laboratory control

samples, GFAA analytical spikes and MSA results;

Analytical precision including laboratory duplicates, ICP serial

dilutions, field duplicates, field splits, and GFAA duplicate injections;

* Sample result quantitation, verification and reported detection limits;
and

L System performance and overall assessment.

Each general chemistry section includes:

L A general validation summary which addresses precision, accuracy,
represenativeness, completeness, and comparability;

L Holding times;

L] Calibrations;

LR Blanks, including calibration and preparation blanks;

L Analytical accuracy including matrix spike samples and laboratory
control samples;

L Analytical precision including laboratory duplicates, field duplicates
and field splits;

® Sample result quantitation, verification and reported detection limits;
and

L System performance and overall assessment.

Each radiochemistry section includes:

o A general validation summary which addresses precision, accuracy,
represenativeness, completeness, and comparability;

L Holding times;

LR Calibrations;

. Blanks, including laboratory and method blanks;
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. Analytical accuracy including chemical recoveries, matrix spike
samples and laboratory control samples;

L Analytical precision including laboratory duplicates, field duplicates
and field splits;

L Sample result quantitation, verification and reported detection limits;
and

L System performance and overall assessment.

in addition, the appendices inciude the data summary tables as well as the
validated [aboratory report forms for metails, general chemistry and radiochemistry
analyses,

Data validation personnel added qualifiers to the reported data based on
specified data quality objectives. Qualifiers which may be applied by data
validators in compliance with WHC guidelines are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
in the sample. The value reported is the sample quantitation limit
carrected for sample dilution and moisture content by the laboratory.

uJ - Indicates the compound or analyte was analyzed for and not detected
in the sample. Due to a QC deficiency identified during the data
validation, the associated guantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-
making purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected

in the sample. Additionalily, the data is unusable due to an identified
QC deficiency.
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Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable
for decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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1.1  OBJECTIVES AND SCOPE

Data validation is performed in order to determine the usability of analytical
results to support programmatic decisions regarding the selection of cleanup
remedies and investigative approach. Data validation is the process of reviewing a
body of analytical data to determine if it meets the criteria defined in the WHC

validation guidelines, and to assure that the data are acceptable for their intended
use. The validation process consists of:

L Verifying the data packages for compieteness using validation Levei
A;

L Verifying compliance with quality assurance (QA) requirements;

. Checking quality control (QC) values against the defined limits; and

L Applying qualifiers to analytical results for the purpose of defining the

limitations of the reviewed data;

The result of data validation is the completion of narrative reports,
checklists, and summary forms. The validation will be used to determine whether
the analytical data are acceptable for their intended use.

The objectives of this data validation project is to provide Bechtel Hanford
Inc. with reliable environmentai data regarding the 100-NR-2 Operable Unit Round
8 Groundwater Sampling Investigation.

1.2 SAMPLES AND ANALYSES

SAMPLES AND ANALYSES
Data Package Sample Sample Sample Sample Level of Analysis®
No. Number Location Date Type® Validation

WO0620-QES BOGHX9 199-N-73 08/28/95 GW A 1,2,3
WOB690-QES BOGHXS8 189-N-71 08/28/95 GW A 1,2,3
WOG90-QES BOGHYO 199-N-74 | 08/28/95 GW A 1,2,3
WO0B80-QES BOGJS1 199-N-16 09/08/95b GW A 1.2,3
WO0680-QES BOGJS2 199-N-16 08/06/95 Gw A 1.2
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SAMPLES AND ANALYSES
Data Package Sample Sample Sample Sample Level of Analysis’
No. Number Location Date Type? Validation

WO0690-QES BOGJS6E 199-N-19 | 08/06/95 GW A 2
WO0690-QES BOGHX6 | 199-N-67 | 09/07/25 Gw A 1.2,3
WOG690-QES BOGJT4 199-N-32 | 08/07/95 GW A 1,2,3
WO0690-QES BOGJTEG 199-N-50 | 09/07/95 GW A 1.2,3
WO0690-QES BOGJTS 199-N-51 09/07/95 GwW A 1,2,3
WO0690-0ES BOGJTS 199-N-61 09/07/95 GW A 1,2
WO0690-QES BOGJT7 199-N-50 | 09/07/85 GwW A 1,2
WO0680-QES BOGJTS 199-N-32 | 09/07/95 GW A 1,2
WO0B939-CES BOGJSS8 199-N-21 09/14/95 Gw cC 1.2,3
W0699-QES BOGJS9 198-N-21 09/14/95 GwW c 1,2
WO0699-QES BOGJTO 199-N-25 | 09/05/95 Gw C 1,2,3
WO0699-QES BOGJT1 199-N-25 | 09/05/95 Gw C 1,2
W0699-QES BOGJT2 199-N-26 | 09/05/95 GW c 1,2.3
WO0699-QES BOGJT3 199-N-26 | 09/05/95 GwW C 1.2
W0629-QES BOGJVO 199-N-64 | 09/13/95 GwW o 1,2,3
WO0693-QES BCOGJV1 199-N-54 | 08/13/95 GwW C 1,2
WO0699-0ES BOGJVS 199-N-75 | 09/12/95 GW Cc 1.2,3
WO0699-QES BOGJVY 199-N-76 | 09/12/95 GW c 1,2
WO0699-0QES BOGJWG | 199-N-76 | 08/05/85 GwW c 1.2,3
WO0699-QES BOGJW1 199-N-76 | 09/05/95 GW c 1,2
WO0693-QES BCOGJW4 | 199-N-80 | 08/11/96 GwW C 1,2,3
WO0699-QES BOGJWS | 199-N-80 | 09/11/95 GwW c 1,2
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SAMPLES AND ANALYSES
Data Package Sampie Sample Sample Sample Level of Analysis'
No. Number Location Date Type® Validation

WO0698-QES BOG.JX4 199-N-b4 | 089/13/95 GW,TB c 1,2,3
wO0629-QES BOGJX5 199-N-84 | 09/13/95 GW,TB c 1,2
WO06998-0ES BOGJX8 199-N-54 { 09/13/25 GW,DUP c 1.2,3
wW0699-QES BOGJX9 199-N-564 | 09/13/386 GW,DUP c 1,2
WO0698-QES BOGJY2 199-N-75 09/12/95 GW,DUP| cC 1,2,3
WO0689-QES BOGJY3 199-N-75 09/12/95 Gw,DUP C 1.2
W0721-QES BOGJS7 199-N-20 | 09/20/95 GW Cc 2
WO0721-QES BOGHX7 189-N-3 09/15/35 Gw c 1,2,3
W0721-QES BOGJV2 199-N-64 | 08/20/95 GwW C 1.2,3
wW0721-QES BOGJVE 199-N-70 | 09/18/95 GW C 1.2,3
wWO0721-QES BOGJV7 199-N-70 | 09/18/95 GwW Cc 1,2
W0721-QES BOFJW2 199-N-77 | 09/15/25 GW c 1,2,3
W0721-QES BOGJW3 189-N-77 | 08/15/95 GW, c 1,2
wWQ0721-QES BOGJWE 09/15/95 GW,EB Cc 1,2.3
wW0721-QES BOGJWS 199-N-64 | 08/20/95 GW,EB C 1.2,3
WO0721-QES BOGJXO 199-N-20 | 09/20/95 GW,EB c 1.2,3
WO0721-QES BOGJX2 09/15/95 GW,TB c 1.2,3
WO0721-QES BOGJX3 09/15/95 GW,TB c 1,2
wW0721-QES BOGJX8 199-N-64 | 02/20/95 GW,TB C 1,2,3
W0721-QES BOGJYO 199-N-70 { 09/18/95 GW,DUP c 1,2,3
wW0721-QES BOGJY1 199-N-70 | 09/18/95 GwW,DUP Cc 1,2
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SAMPLES AND ANALYSES
Data Package Sample Sampie Sample Sample Level of Analysis’
MNo. Number Location Date Type? Validation
LKBE379-LAS BOGJY4 189-N-21 09/14/95 Gw, Cc 1,2,3
SPLIT
LK5379-LAS BOGJYS 189-N-21 09/14/95 GW, c 1,2
SPLIT

1
2

T = inorganics, 2 = General Chemistry, 3 = Radiochemistry
GW = Ground Water EB = Equipment Blank DUP = Dupiicate TB = Trip Blank SPLIT =
Split Sample
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2.0 METALS DATA VALIDATION SUMMARY

2.1 SUMMARY

Positive preparation blank contamination was detected in numerous
samples. Two samples were not preserved-as required by the analytical method.
All associated results for the two samples were flagged accordingly.

With the exceptions noted above, the project-specific data quality objectives
in terms of precision, accuracy, completeness, represenativeness, and
comparability have been met.

2.2 HOLDING TIMES

Analytical hoiding times for ICP metals analyses were assessed to ascertain
whether the holding time requirements were met by the laboratory. The holding

time requirements are as follows: Samples must be analyzed within six months for
all metals.

Sample number BOGJX8 in SDG No. W0699-QES and sample number
BOGJX2 in SDG No. W0721-QES were not preserved as required in WHC protocols
and the analytical method. Therefore, based on professional judgement and the
requirements in the USEPA_Contract Laboratory Program National Functional

Guidelines for Inorganic Data_Review, all resuits for these sample have been
qualified as estimates and flagged “J/UJ".

Holding times were met for all samples.

2.3 CALIBRATIONS

Performance of specific instrument guality assurance and quality controi
procedures, including deficiencies noted during the quality assurance review, are
outlined below.

The calibrations are each immediately verified with an ICV standard and a
calibration blank. The ICV is prepared from a source independent of the calibration
standards, at a mid-calibration range concentration. The ICV percent recovery
must fall within the control limits of 90% to 110% for metals analyzed by [CP.
Calibration linearity near the detection limit is verified with a standard prepared at a
concentration near the CRDL.

The calibrations are subsequently verified at regular intervals using a CCV
standard. The control windows for percent recovery of CCV standards are the
same as the ICV windows described above.
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Calibrations are not reviewed under Leve! C validation.

2.3.1 ICP Calibration

An {CS is analyzed at the beginning and end of each ICP sampie run to verify
the laboratory interelement and background correction factors. Results for the ICS
solution must fall within the control limit of +20% of the true value.

ICP calibration is not reviewed under Level C validation.

2.3.2 Atomic Absorption Calibrations

Duplicate injections are required for all GFAA analyses. The duplicate
injections establish the precision of the individual analytical determinations. For
sample concentrations greater than the CRDL, duplicate injections must agree
within plus or minus 20% RSD or CV.

Duplicate injections are not reviewed under Level C validation.

2.4 BLANKS
2.4.1 Calibration Blanks

A calibration blank must be analyzed at each wavelength used for analysis
immediately after every initial and continuing calibration verification, at a frequency
of 10% or every two hours during the run. The blank must be analyzed at the
beginning of the run and after the last analytical sample. A CCB must be run after
the last CCV following the last analytical sample of the run. In the case of positive
blank results, sampies with resuits {in ug/L) of less than five times the highest
amount found in any of the associated blanks have had their associated vaiues
qualified as non-detected and flagged "U". Samples with concentrations greater
than five times the highest blank value do not require qualification.

If the absolute value of any negative calibration blank exceeds the IDL, all
non-detects are qualified as estimates and flagged "UJ". All associated positive
results within two times the absolute blank value are qualified as estimates and
flagged "J". The qualification applies only to results generated between the
associated calibration blank and the nearest acceptable calibration blank.

Calibration results are not reviewed under Levei C validation.
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2.4.2 Preparation Blanks

At least one preparation blank, consisting of deionized distilied water must
be prepared and analyzed with every sample delivery group. In the case of positive
biank results, samples with resuits (in ug/L} of less than B times the preparation
blank value have their associated values qualified as non-detected and flagged "U".
Sampies with concentrations of greater than five times the highest blank
concentration do not require qualification.

If the absolute value of the negative preparation blank exceeds the CRDL, ail
associated undetected results are rejected and flagged "UR". All associated
detects that are less than ten times the absolute value of the preparation blank
result are qualified as estimates and flagged "J". If the sample results are greater
than ten times the absolute value of the preparation blank, no qualification is
necessary. [f the absolute value of the negative preparation blank is greater than
the IDL and less than or equal to the CRDL, all associated non-detected sample
results are qualified as estimates and flagged "UJ". All associated detects less
than ten times the absolute value of the preparation blank are qualified as
estimates and flagged "J".

Due to the presence of a positive preparation blank resuit, aluminum resuits
in SDG No. W0699-QES sample numbers BOGJS9, BOGJT2 and BOGJX8 have
been flagged "U".

Due to the presence of a positive preparation blank result, beryllium results
in SDG No. W0699-QES sample numbers BOGJS8, BOGJS9, BOGJTO, BOGJT1,
BOGJT2, BOGJVOQ, BOGJV1, BOGJVSE, BOGJVI, BOGJW1, BOGJW4, BOGJWSE,
BOGJX8, BOGJXS, BOGJY2 and BOGJY3 have been flagged "U".

Due to the presence of a positive preparation blank result, copper results in
SDG No. W0699-QES sample numbers BOGJS8, BOGJS9, BOGJTO, BOGJTZ,
BOGJVO, BOGJV1, BOGJVE, BOGJVI, BOGJWO, BOGJW1, BOGJW4, BOGJWS,
BOGJX8, BOGJX9, BOGJY2 and BOGJY3 have been flagged "U".

Due to the presence of a positive preparation blank result, iron results in
SDG No. W0699-QES sample numbers BOGJS8, BOGJS9, BOGJTO, BOGJTT,
BOGJT3, BOGJVO, BOGJV1, BOGJVE, BOGJVY, BOGJIJWO, BOGJW1, BOGJWA4,
BOGJWS, BOGJX8, BOGJXS, BOGJY2 and BOGJY3 have been flagged "U".

Due to the presence of a positive preparation blank result, manganese
results in SDG No. W0699-QES sample numbers BOGJS9, BOGJVO, BOGJVSE,
BOGJVY, BOGJWO, BOGJW1, BOGJW4, BOGJWS, BOGJY2 and BOGJY3 have
been flagged "U".
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Due to the presence of a positive preparation blank result, all vanadium
results in SDG No. W0O689-QES in all samples except BOGJX4 and BOGJXE have
been flagged "U".

Due to the presence of a positive preparation blank result, all zinc results in
all samples in SDG No. W0693-QES except BOGJX4 and BOGJX5 have been
flagged "U". ‘

Due to the presence of a positive preparation blank resuit, the aluminum
result for SDG No. W0721-QES sample number BOGHX7 has been flagged "U".

Due to the presence of a positive preparation blank result, the beryilium
results for SDG No. W0721-QES sample numbers BOGHX7, BOGJV2, and
BOGJW2 have been flagged "U".

Due to the presence of a positive preparation blank resuit, the iron resuits for
SDG No. W0721-QES, sample numbers BOGJV6, BOGJV7, BOGJW2, BOGJW3,
BOGJYO and BOGJY1, have been flagged "U".

Due to the presence of a positive preparation blank result, the zinc resuits
for SDG No. W0721-QES sample numbers BOGJV7, BOGJW2, BOGJYO and
BOGJY1 have been flagged "U".

To avoid masking potential sources of contamination, professionai
judgement was used to determine that for SDG Nos. W0699-QES and W0721-
QES, the trip blank and equipment blank results would not be qualified based on
method blank resuits.

Due to the presence of a positive preparation biank result, the zinc result in
SDG No. LK6379-LAS sample number BOGJY4 has been flagged "U".

All other preparation blank resuits were acceptable.

2.5 ACCURACY
2.5.1 Matrix Spike Samples

Matrix spike analyses are used to assess the analytical accuracy of the
reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike recoveries must fall within the range of 75%
to 125%. Sampies with a spike recovery of less than 30% and a sample vaiue
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 74% and a sampie result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 125% or less than 75% and a sample resuit
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greater than the IDL are qualified "J". All samples with a spike recovery greater
than 125% and a sample resuit less than the IDL require no qualification.

All matrix spike recovery results were acceptable.

2.5.2 Laboratory Control Samples

The LCS monitors the overall performance of the analysis, including the -

sample preparation. An LCS should be digested or distilled and analyzed with
every group of samples which have been prepared together. Non-detected sample
results with a LCS recovery between 50% and 79% are qualified as estimates and
flagged "UJ". Detected sample resuits with a LCS recovery between 50% to 79%
or greater than 120% are qualified as estimates and flagged "J". Associated
sample results with a LCS recovery less than 50% are rejected and flagged "R".

LCS resuits are not considered under Level C validation.

2.5.3 GFAA Analytical Spikes

The post-digestion analytical spike is analyzed to determine the extent of
interference in the sample matrix. The analytical spike recoveries establish the
accuracy of the individual GFAA determinations.

Positive sample results whose analytical spike results are outside the 85% to
115% control limit, but whose absorbances are less than 50% of the analytical
spike absorbance, are qualified as estimates and flagged "J". In cases where the

analytical spike recovery was less than 10 percent, all non-detects are rejected and
flagged "UR".

GFAA analytical spike results are not reviewed under Level C validation

2.5.4 Method of Standard Addition (VISA) Results

For all samples whose analytical spike results are outside the 85% to 115%
control limit and whose absorbances are greater than 50% of the analytical spike
absorbance, an MSA is required. In cases where the MSA correlation coefficient
was less than 0.995, the MSA analysis is repeated once. If the correiation
coefficient was still less than 0.995, samples are qualified as estimates and
flagged "J". If a sample required MSA analysis but was not analyzed, all
associated data must be qualified as estimates and flagged "J".

MSA results are not reviewed under Level C vaiidation.
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2.6 ANALYTICAL PRECISION
2.6.1 Laboratory Duplicate Samples

The laboratory duplicate results are used to assess the precision of the
method by measuring a second aliquot of the sample that is treated the same way
as the original. If the RPD of the original sample and its duplicate is greater than
35% and the positive sample result is greater than five times the CRDL, the
associated sample result is qualified as an estimate and flagged "J". Also, if the
difference between the duplicate samples is greater than pilus or minus the CRDL
and the positive sample result is less than five times the CRDL, the associated
sample result is qualified as an estimate and flagged "J".

All laboratory duplicate results were acceptable.

2.6.2 1CP Serial Dilution

The ICP serial dilution is used to determine whether significant physical or
chemical interferences exist due to sampie matrix. |f a sample concentration is
less than or equal to fifty times the IDL for an analyte and the %D is outside the
plus or minus 10% control limits the associated data are qualified as estimates and
flagged "J".

Serial dilution results are not reviewed under Level C validation.

2.6.3 Field Duplicates

Fieid duplicate results are compared using the same guidelines for
determining the RPD between a sampie and its duplicate. According to WHC
validation guidelines, no qualifiers are assigned based on field duplicate results.
Field duplicate results are discussed in section 1.0 of this report.

2.6.4 Field Split Samples

A field split sample is a representative sample from a sampling event that is
sent to a third party laboratory. The field split sample results are evaluated by
comparing the corresponding sample results to the reference laboratory sample
results. According to WHC validation guidelines, no quaiifiers are assigned based
on field split results. Field duplicate results are discussed in section 1.0 of this
report,
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2.6.5 GFAA Dupilicate Injections

Each GFAA analysis requires a minimum of two injections (burns), except for
full MSAs. The RSD for the duplicate injections must be within the control limits
of pius or minus 20% for samples with concentrations greater than the CRQL. If
these requirements are not met, the anaiytical sample must be rerun once {i.e., two
additional burns}. If the readings are then still outside the QC limits, the result is
qualified as an estimate and flagged "J".

GFAA duplicate injections are not reviewed under Level C validation.

2.7 SAMPLE DETECTION LIMITS

The objective of reviewing detection limits is to verify that reported
detection limits are less than or equal to the CRDL. All sample results and reported
detection limits were acceptable.

2.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Positive preparation blank contamination was detected in numerous samples.
Associated sample results were flagged accordingly. Two samples were not
preserved as required by the analytical method and WHC guidelines and were
qualified as estimates and flagged "J/UJ". Data flagged "J" indicates that the
associated concentration is an estimate, but per WHC guidelines, the data are
usable for decision making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

All metals data packages submitted for validation were found to be 100%
complete.
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3.0 GENERAL CHEMISTRY DATA VALIDATION SUMMARY

3.1 SUNMARY

Holding times were exceeded for pH, turbidity, nitrate, nitrite, and phosphate
in all samples in all SDGs. All associated positive sample results were qualified as
estimates and flagged "J" and all non-detects rejected and flagged "UR". Samples
submitted for TPH analysis in SDG Nos. W0690-QES, W0699-QES and W0721-
QES and oil and grease analysis in SDG No. LK5379-LAS were not preserved as
called for in the analytical method and WHC guidelines and were, therefore,
rejected and flagged "R/UR".

With the above noted exceptions, the project-specific data quality objectives
in terms of precision, accuracy, completeness, represenativeness, and
comparability have been met.

3.2 HOLDING TIMES

Analytical holding times were assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements are
as follows: 28 days for fluoride, chloride, sulfate, specific conductivity and oil and
grease; 14 days for total petroleum hydrocarbons; 48 hours for turbidity, nitrate,
nitrite and phosphate and immediately for pH.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than two times
the limit, all associated detected sample results are qualified as estimates and
flagged "J" and all non-detects are rejected and flagged "UR™.

The holding time for nitrate was exceeded by less than two times the limit
for SDG No. W0690-QES samples BOGHX8, BOGHX9 and BOGHYO and by greater
than twice the limit for sample numbers BOGHX6, BOGJS1, BOGJS2, BOGJT4,
BOGJTS5, BOGJT6, BOGJT7, BOGJTS, and BOGJTY. All associated results were
detects and were, therefore, qualified as estimates and flagged "J".

The holding time for nitrite was exceeded by less than two times the limit
for SDG No. WO690-0ES samples BOGHX8, BOGHX9 and BOGHYO. Adl
associated results were non-detects, and were therefore flagged "UJ". The
holding time for nitrite was exceeded by greater than twice the limit for sample
numbers BOGHX6, BOGJS1, BOGJS2, BOGJT4, BOGJT5, BOGJT6, BOGJT7,
BOGJTS, and BOGJT9. All associated results were non-detects and were,
therefore, rejected and flagged "UR".
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The holding time for orthophosphate was exceeded by less than two times
the limit for SDG No. W0690-0QES samples BOGHXS8, BOGHX9 and BOGHYO. All
associated resuits were non-detects and, therefore, flagged "UJ". The hoiding
time for orthophosphate was exceeded by greater than twice the limit for sample
numbers BOGJS1, BOGJS2, BOGHX6, BOGJT4, BOGJTS, BOGJT6, BOGJT/,
BOGJTS8, and BOGJT9. All associated results were non-detects and were,
therefore, rejected and flagged "UR".

The holding time for pH was exceeded by less than two times the limit for
SDG No. W0690-QES samples BOGJS1, BOGJT4, BOGJT6 and BOGJTS. All
associated results were detects and were, therefore, flagged "J".

The holding time for turbidity was exceeded by greater than two times the
limit for SDG No. W0690-QES samples BOGHX6, BOGHX8, BOGHX9, BOGJS1,
BOGJT4, BOGJT6, BOGJT8 and BOGHYOQ. All associated results were detects and
were, therefore, flagged *J".

The holding time for nitrate was exceeded by less than two times the limit
for SDG No. W0699-QES samples BOGJW4 and BOGJWS and by greater than
twice the limit for sample numbers BOGJS8, BOGJS9, BOGJTO, BOGJT1, BOGJT2,
BOGJT3, BOGJVO, BOGJV1, BOGJVS, BOGJVY, BOGJWO, BOGJW1, BOGJX4,
BOGJX5, BOGJX8, BOGJX9, BOGJYZ2 and BOGJY3. All associated results were
detects and were, therefore, qualified as estimates and flagged "J".

The holding time for nitrite was exceeded by greater than twice the limit for
SDG No. W0699-QES sample numbers BOGJSS8, BOGJSY, BOGJTO, BOGJT1,
BOGJT2, BOGJT3, BOGJVO, BOGJV1, BOGJVE, BOGJVY, BOGJWO, BOGJW1,
BOGJX4, BOGJX5, BOGJX8, BOGJX9, BOGJY2 and BOGJY3. All associated
results were non-detected and were, therefore, rejected and flagged "UR".

The holding time for nitrite was exceeded, but not by greater than twice the
limit, for SDG No. W0699-QES sampie numbers BOGJW4 and BOGJWS.
Therefore, the associated results, both non-detects, were qualified as estimates
and flagged "UJ".

The holding time for orthophosphate was exceeded by greater than twice
the limit for SDG No. W0699-QES sample numbers BOGJS8, BOGJS9, BOGJTO,
BOGJT1, BOGJT2, BOGJT3, BOGJVO, BOGJV1, BOGJVE, BOGJVY, BOGJWO,
BOGJW1, BOGJX4, BOGJX5, BOGJXS8, BOGJX9, BOGJY2 and BOGJY3. All
associated results were non-detected, and therefore rejected and flagged "UR".

The holding time for orthophosphate was exceeded, but not by greater than
twice the limit for SDG No. W0699-QES sample numbers BOGJW4 and BOGJWSG.
Therefore, the associated results, both non-detects, were qualified as estimates
and flagged "UJ".
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The hoiding time for turbidity was exceeded by greater than twice the limit
for SDG No. W0699-QES sample numbers BOGJS8, BOGJTO, BOGJT2, BOGJVO,
BOGJVS8, BOGJWO, BOGJW4, BOGJX4, BOGJX8 and BOGJY2. All associated
results were detects and were therefore qualified as estimates and flagged "J".

The holding time for pH was grossly exceeded for SDG No. W0699-QES
sample numbers BOGJS8, BOGJTO, BOGJT2, BOGJVO, BOGJVE, BOGJWO,
BOGJW4, BOGJX4, BOGJX8 and BOGJY2. Therefore, the associated results were
qualified as estimates and flagged "J".

The TPH method requires that water samples be preserved with 5 mi of HCI
if analysis will not be performed within several hours of sampling. No
preservatives were added to any of the sample aliquots in SDG Nos. W06390-QES,
WO0699-QES and W0721-QES used for TPH analysis, nor were they analyzed
within several hours of sampling. Therefore, since all TPH results were non-
detects, all TPH results have been rejected and flagged "UR".

The holding time for nitrate was exceeded by greater than twice the limit in
all SDG No. W0721-QES samples analyzed for anions. The associated detected
results in samples BOGHX7, BOGJV2, BOGJV6, BOGJV7, BOGJW2, BOGJWS3,
BOGJYO and BOGJY1 were qualified as estimates and flagged "J". The associated
non-detected results in samples BOGJW®6, BOGJWS8, BOGJX0, BOGJX2, BOGJX3
and BOGJX6 were rejected and flagged "UR".

The holding time for nitrite was exceeded by greater than twice the limit for
SDG No. W0721-QES sample numbers BOGHX7, BOGJV2, BOGJVE, BOGJV7,
BOGJW2, BOGJW3, BOGJWE, BOGJWS, BOGJXO0, BOGJX2, BOGJX3, BOGJXE,
BOGJYO and BOGJY1. All associated results were non-detects and were therefore
rejected and flagged "UR".

The holding time for orthophosphate was exceeded by greater than twice
the limit for SDG No. W0721-QES sample numbers BOGHX7, BOGJV2, BOGJVG,
BOGJV7, BOGJW2Z, BOGJW3, BOGJWS, BOGJWS, BOGJXO0, BOGJX2, BOGJX3,
BOGJX6, BOGJYO and BOGJY1. All associated resuits were non-detects and were
therefore rejected and flagged "UR".

The holding time for pH was grossly exceeded for SDG No. W0O721-QES
sample numbers BOGJV2, BOGJV6, BOGJW2, BOGJW6, BOGJWS, BOGJXO,
BOGJX2, BOGJX6 and BOGJYO. Therefore, the associated results were qualified
as estimates and flagged "J".

The holding time for turbidity was exceeded by greater than twice the limit
for SDG No. W0721-QES sample numbers BOGHX7, BOGJV2, BOGJVE, BOGJW2,

BOGJWG, BOGJWS, BOGJX0, BOGJX2, BOGJX6 and BOGJYO. The associated
results were all positive and therefore were qualified as estimates and flagged "J".
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The holding time for nitrate was exceeded by greater than twice the limit for
SDG No. LKb379-LAS sample numbers BOGJY4 and BOGJYS. Therefore, the
associated results, both detects, were qualified as estimates and flagged "J".

The holding time for nitrite was exceeded by greater than twice the limit for
SDG No. LK5379-LAS sample numbers BOGJY4 and BOGJYS5. Therefore, the
associated results, both non-detects, were rejected and flagged "UR"™.

The holding time for orthophosphate was exceeded by greater than twice
the limit for SDG No. LK5379-LAS sampie numbers BOGJY4 and BOGJY5.
Therefore, the associated results, both non-detects, were rejected and flagged
IIUR"‘.

The holding time for turbidity was exceeded by greater than twice the [imit
for SDG No. LK5E379-LAS sample number BOGJY4. Therefore, the associated
detected result was qualified as an estimate and flagged "J".

The holding time for pH was grossly exceeded for SDG No. LK5373-LAS sample
number BOGJY4. Therefore, the associated result was qualified as an estimate
and flagged "J".

The Oil and Grease method requires that water samples be preserved with
ml of HCI if analysis will not be performed within several hours of sampling. No
preservatives were added to the aliquot of SDG No. LK6E379-LAS sample BOGJY4
which was used for Oil and Grease analysis, nor was the sample analyzed within
several hours of sampling. Therefore, since the Qil and Grease result was non-
detected, the result was rejected and flagged "UR".

Holding times for all other analytes met QC requirements.

3.3 CALIBRATIONS
3.3.1 Initial Calibration
The following calibration procedures must be conducted:
® At least one blank and three standards are used to establish the ion

chromatography, ion selective electrode, and spectrophotometer calibrations
prior to sampie analysis with a correlation greater than or equal to 0.995.

® At least two reference buffers or standards at a high and low concentration
were used to calibrate the pH and conductivity meters.
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If any of these initial calibration requirements are not met, all associated data
are qualified "J" for detects and "UJ" for non-detects.

Initial calibration results are not reviewed under Level C validation.

3.3.2 Continuing Calibration Verification

All CCV standards must be analyzed within the required frequency or every
20 samples. The percent recoveries must fall within the 90%-110% acceptance
windows. If the recoveries fall outside this window, then all associated detects
are qualified as estimates and flagged "J" and all non-detects are flagged "UJ".

Continuing calibration resuits are not considered under Level C validation.

3.4 BLANKS
3.4.1 Laboratory Blanks

At least one laboratory preparation blank must be anaiyzed with each sample
batch. At least one initial calibration blank must be analyzed for every 20 sampies.
As per WHC guidelines, no qualification of data based on blank contamination is
required.

All laboratory blank results were acceptable.

3.5 ACCURACY
3.5.1 Matrix Spike Recovery

Matrix spike analyses are used to assess the analytical accuracy of the
reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike recoveries must fall within the range of 76%
to 126%. Samples with a spike recovery less than 30% and a sample value below
the IDL are rejected and flagged "UR". Sampies with a spike recovery between
30% and 74% and a sample value below the IDL are qualified as estimates and
flagged "UJ". Samples with a spike recovery of less than 75% or greater than
125% and a sample value greater than the IDL are qualified as "J". Finally,
samples with a spike recovery of greater than 125% and a sample value less than
the IDL are acceptable and do not require qualification.

All matrix spike recovery results were acceptable.
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3.5.2 Laboratory Control Sample Recovery

The LCS monitors the overall performance of all steps in the analysis,
including the sample preparation. An LCS should be prepared (e.g., digested or
distilled) and analyzed with every group of samples which have been prepared
together. The performance criteria for agueous LCS percent recovery is 80% to
120%. The performance criteria for solid LCS samples are established by the
manufacturer or the {aboratory.

LCS results are not reviewed under Level C validation.

3.6 PRECISION
3.6.1 Laboratory Duplicates

The laboratory duplicate sample analyses are used to measure laboratory
precision and sampile homogeneity. Laboratory duplicate RPDs must fall beiow
20% for waters and 35% for soils. If an RPD for an aqueous sample is greater
than 20% and the sample result is less than five times the CRDL, all associated
detects are qualified as estimates and flagged "J". If the range between duplicate
aqueous samples is greater than plus or minus the CRDL and the sample result is
less than five times the CRDL, all associated detects are qualified as estimates and
flagged "J". If an RPD for soil samples is greater than 35% and the sample result
is greater than five times the CRDL, all associated detects are flagged "J". If the
range between duplicate soil samples is greater than plus or minus two times the
CRDL and the sample result is less than five times the CRDL, then all detects are
flagged "J".

All laboratory duplicate results were acceptable.

3.6.2 Field Duplicates

Field duplicate sample analyses are used to measure both the lab and field
sampling procedure precision. Field duplicate results are compared using the same
guidelines for determining the precision between a sample and its duplicate. Under
WHC validation guidelines, data are not qualified based on field duplicate resuits.
Results of the field duplicate samples are discussed in section 1.0 of this report.

3.6.3 Field Split Samples

A field spiit sample is a representative sample from a sampling event that is
sent to a third party laboratory. Field split sample results are evaluated by
comparing the corresponding sample results to the reference laboratory sample
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results. Under WHC validation guidelines, data qualification is not required based
on field split results. Results of the field split samples are discussed in section 1.0.

3.7 SAMPLE DETECTION LIMITS

The sample detection limits were evaluated to ensure that all analytes were
analyzed for at or below the CRDL. All sample detection limits were acceptable.

3.8 OVERALL ASSESSMENT AND SUMMARY

Holding times for pH, turbidity, nitrate, nitrite, and phosphate were exceeded
for all samples in all SDGs. All resuits were qualified as estimates and flagged
"J/UJ" or rejected and flagged "UR". TPH results in SDG Nos. W0690-QES,
WO0699-QES and W0721-QES were rejected and flagged "UR" due to the lack of a
preservative. Oil and grease results in SDG No. LK 5379-LAS were rejected and
flagged "UR" due to the lack of a preservative. Data flagged "J" indicates that the
associated concentration is an estimate, but under WHC guidelines, the data are
considered usable for decision making purposes. Rejected data is not useable and
should not be reported. All other validated results are considered accurate within
the standard error associated with the methods.

All packages submitted for validation contained data that was rejected and
flagged "R/UR", resulting in an overall completeness of 73%.
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4.0 RADIOCHEMISTRY DATA VALIDATION SUMMARY

4.1 SUMMARY

Due to a high LLCS percent recovery, sample BOGJV2 in SDG No. WO721-
QES was qualified as estimated and flagged "J". Due to the lack of a matrix spike
analysis, all tritium resuits in SDG Nos. W0699-QES and W0721-QES were
qualified as estimates and flagged "J/UJ".

With the exceptions noted above, the project-specific data quality objectives
in terms of precision, accuracy, completeness, represenativeness, and
comparability have been met.

4.2 HOLDING TIMES AND SAMPLE PREPARATION

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analyses is six
months. Tritium sample preparation requires distillation. Tritium samples must be
analyzed within seven days of distillation.

All holding times and sample preparation measures were acceptable.

4.3 CALIBRATIONS

Instrument calibration is performed to establish that the counters used to
determine radionuclide activities are capable of producing acceptable and reliable
analytical data. Each counting system must be factory calibrated at installation
and after any maintenance or repair. Calibration consists of an instrument
efficiency determination for each applicable radionuclide. Continuing catibration

checks are performed to verify that instrument performance is stable and
reproducible.

Calibration resuits, inciuding efficiency checks and background counts, are
not reviewed Level C validation.

4.4 LABORATORY BLANKS

Laboratory blank samples are analyzed to determine if positive results are
due to laboratory reagent, sample container, or detector contamination. If blank
analysis results indicate the presence of an analyte above the MDA, the following
qualifiers were applied: All positive sample resuits less than five times the highest
blank concentration are qualified as estimates; sample results below the MDA are
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elevated to the MDA and qualified as undetected; sample resuits above the MDA
and greater than five times the highest blank concentration are not qualified.

All laboratory blank results were acceptable.

4.5 ACCURACY
4.5.1 Laboratory Control and Matrix Spike Samples

Accuracy was evaluated by analyzing soil or distilled water sampies spiked
with known amounts of radionuclides. The sample activity as determined by
analysis is compared to the known activity to assess accuracy. The acceptable
laboratory control sample recovery range is 70% to 130%, while that for a matrix
spike is 60% to 140%. Spike sampie resuits outside the above ranges resulted in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

Due to an LCS recovery of 481 percent, ail gross alpha results in SDG No.
WO0721-QES were qualified as estimates and flagged "J/UJ".

Due to the lack of a matrix spike analysis, all tritium results in SDG Nos.
WO0699-QES and WO0721-QES were qualified as estimates and flagged "J/UJ".

All other laboratory control and matrix spike sample results were acceptable.

4.6 PRECISION
4.6.1 Laboratory Duplicates

Analytical precision is expressed by the RPD between the recoveries of
dupiicate matrix spike analyses performed on a sample. Precision is also be
assessed using unspiked duplicate sample analyses. If both sample and replicate
activities are greater than five times the CRDL and the RPD is less than 35% for
soil samples and less than 20% for water samples, the results are acceptable. If
either activities are less than five times the CRDL, a control limit of less than or
equal to two times the CRDL is used for soil samples and less than or equal to the
CRDL for water samples. [f the RPD is outside the applicable control limit,
associated results are qualified as estimates and flagged "J/UJ".

All laboratory duplicate results were acceptable.

OO003&



BHiI-0O0555
Rev. 00

4.6.2 Field Duplicates

Field dupliicate results are compared using the same guidelines for
determining the RPD between a sample and its duplicate. Under WHC vaiidation
guidelines, data qualification is not required based on field duplicate results.
Resuits of the field duplicate samples are discussed in section 1.0.

4.6.3 Field Split Samples

A field split sample is a representative sample from a sampling event that is
sent to a third party laboratory. The field spiit sample results are evaluated by
comparing the corresponding sample resuits to the reference iaboratory sample
results. Under WHC validation guidelines, data qualification is not required based
on field split results. Results of the field split samples are discussed in section 1.0.

4.7 SAMPLE RESULTS QUANTITATION, VERIFICATION AND REPORTED
DETECTION LIMITS

The MDA for each analyte was assessed to ensure that it met the CRDL.
The reviewer verified that the reported detection limits were at or below the CRDL.

4.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Due to a 481 percent LCS recovery, all gross alpha results in SDG No.
WQO721 were qualified as estimates and flagged "J/UJ". Due to the lack of a
matrix spike analysis with SDG Nos. W0699-QES and W0721-QES, all tritium
results were qualified as estimates and flagged "J/UJ". Data flagged "J" indicate
the associated concentration is an estimate, but under WHC guidelines, the data
are considered usable for decision making purposes. All other validated results are
considered accurate within the standard error associated with the methods.

All data packages were found to be 100% complete.
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[INORGANIC ANALYSIS, WATER MATRIX, (ug/) Page 1 _of 2

Project: BECHTEL—~HANFORD

Laboratory: Quanterra

Case [SDG: W0899

Sampla Number B0G.IS8 BOGJSY BOGJTO BOGJT BOGJT2 BOGJT2 - |BOGJIVO BOGJV] BOGIVE BOGJVO
Location 199-N—21 [199-N=-21 [199-N-25 [189-N--25 }199-N-26 [129-N—-26 [199—-N-54 | 199-N—54 | 199~N~ 75 199~N-78
Remarks

Samp!s Date 09/14/96 09/14/95 09/05/25 09/05/95 03/05/95 09/05/95 09/13/95 08/13/96 09/12/25 09/12/95
TWL!!:—A_— raanic Apalytes [CROL {Hesult 1O [Hesult (U [Hestll TO (Kesut (O [Hesult [O ( Aesull [0 | Resull [ [ Resull [Q | Assull [O Hesult[ G |
Aluminum 200 24.6|U 26.31U 24.6|U 24.61U 25.0]U 24.6|U 24.61U 24.6|U 24.6|U 24.6|U
Antimony 60| 458|U 45.91U 45.9|U 45,91U 45.9|U 45.9|U 45.9(0 45.9|U 45.9|U 45.9|U
Arsenic 10 NA NA NA NA NA NA NA NA NA NA
Barium 200 304 30.5 43.4 42.6 51.6 5.0 67.4 72.4 26.8 28.0
Beryllium 5 0811U 1.4|U 0.61|U 0.61|U 0.62|U 0.50|U 0.92|1U 1.3|U 0,65|U 0.92|U
Cadmium b 31U a.1|u 31U 3.1|U 31|U 3.1]U 3.14)U 3.1jU 2.1jU 31]U
Calclum 5000§ 73{00 75400 29000 28900 43400 42700 124000 135000 30200 30000
Chromium 10 3.3 281U 13.1 4.8 26.4 3.2 8.4 2.8|U 2.8|U 2,8{U
Cobalt _5o 43|U _4.3 U 43|U 4.3[U 4.3{U 4.3|U 4.3|U 43]U 4.3]U 43U
Copper 25 23.21U 37.0]U 14,2{U 3,6jU 17.0|U 3.6|U 301y 35.5|U 8.0]U 23,0|1U
{ron 10D 228 |U §5.6|U 211U 175|U 582 io1|U 82.2{V 92.8|U 36.71U 40,6U
Loead 3 NA NA NA NA NA NA NA NA NA NA
_h_lggnosium 5000| 165600 15300 7980 7870 9400 9320 21200 22800 B280 5300
Manganess 15 13.2 g.0lu 30.1 33.6 49.5 84.7 7.8|U 10.5 46U 5.3iU
Mercury 0.2 NA NA | . NA NA NA NA NA NA NA NA
Nickel 40 14.2|U 14,2]U 14,2|U 14.2|U 16.8 14,2iU 14.2{U 16.8 14.2{U 14.2{U
[Potassium 5000|8560 9100 4810 4740 6050 5290 6120 4890 2310 2300
Selenium 5 NA NA NA NA NA NA NA NA NA NA
Silver 10 225U 2.2 U 22{U 2.2|U 2.2(U 2.2(U 22U 9.3 2.2|U 221U
Sodjum 5000| 131000 131000 133000 128000 108000 113000 45900 49200 3070 3020
Thallium 10 NA NA NA NA NA NA NA - NA NA NA
Vanadium 50 32.9|U 43,71U §a,71U 201{U 24.6{U 19.4{U 28.2{U 34.4|U 14.9{U 27.2|U
 Zinc 20 21.6[(V 211U 28.9|U 24.21U 12.8{U 14.7{U 15.1[{U 15.7]U 38.6|U 12.2|U

VT2
03,1///7(

NA = Not Analyzed L
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INORGANIC ANALYSES, WATER MATRIX, {ug/l) Page_2_ of 2

Project: BECHTEL—~HANFORD

Laboratory: Quantersa

Case [SDG: Wos99

Sample Number BOGJWO BOGJW1 BOGJW4 BOGJWS BOGJX4 BOGJX5 BOGJX8 BOGJX9 BOGJY2 BOGJY3
Location : 199-N-78 [199-N-78 | 199-N~-80 | 199-N~80 ] 199-N—-54 {199-N-b54 [ 199~-N~64 | 189-N-54 | 189~N~75 | 199—-N~75
Remarks Trip blank | Trlp blank [Duplicats {Dupilcats  [Duplicate | Duplicats
Sample Date 09/05/95 09/05/95 09/11/95 09/11/85 09/13/95 09/13/95 08/13/95 09/13/95 09/12/95 09/12/95
Inorganic Analytes [CRDL |Resuit |Q [Result [Q [Result |Q {Result |Q [Result |Q Result {Q [Result |Q JResult |Q [Result |G |Result TQ
Aluminum 200 24.61U 246U 24.6{U 24.6|U0 24.61U 24.6|U 371U 246U 24.61U 24.6|U
Antimony 60 45910 45.9{U 45.9{U 459|U 48.9{U 459|U 45.81UJ 459(U 45.9|U 45.5|U
Arsenic 10 NA NA NA NA NA NA NA NA NA NA
Barlum 200 7.8 18.6 31.2 81i.5 5.0 4.2 72114 74,3 26.3 26.4
Berylllum 5 0,50(U 0.69|U 0.84{U 0.92jU 0.92 0.92 1.5]UJ 1.5{U 0.68(U 0.92jU
Cadmium 5 31U 3.1{U 3.1[u 3.1|u 31U 3.1{U RN ERELY 3.1|U 3.1(uU
Calcium §000| 28300 28500 34100 33600 1850 1740 135000|J | 140000 28400 29200
Chromium 10 3,1 2.8|U 198 179 2.8{U 2.8[U 6.3]d 2.8[U 2.8|U 2.8[U
Cobalt 50 4.3|U 4.3|U 4.3|U 4.3(U 4.3]U 4.3|U 4.31UJ 4.3|U 4.3[U 4.3{U
Copper 25 13.6|U 521U 19.71U 18.21U 214 9.0 21.6|UJ 3161 11.6|U 19.6|U
Iron 100 41,0{U §6.2jU 845U M.7|U 37.6 32.7 108{UJ 20.8{U 30,9|uU 348.1|U
Lead 3 NA NA NA NA NA NA NA NA NA NA

| Magnesium 5000 4890 5000 16300 15900 649 640 2280014 23300 5140 5140
Manganess 16 3.3{y 465U 77U 7.4|1U 4.5 4.2 10.3]J 10.4 3.7|U 81U
Marcury 0.2 NA NA NA NA NA NA NA NA NA NA
Nickel 40 14.2|U 14,2(U 14,2|U 14.2(U 14.2{U 14.2|U 14.2{UJ 14.2{U 14,2|U 14.2|U
Potassium 5000 2290 2540 4900 5220 1130 1450 £8304J 6470 2420 2510
Selenium B|__NA NA NA NA NA NA NA NA NA NA
Silver i0 2.21U 221U 2.2[U 2.2(U 4.1 2.2|U 8,5]J 221U 2.21U 2.2|U
Sodium 5000 2930 3000 24100 23300 464 449 49300]J 45600 2080 2060
Thallium 10 NA NA NA NA NA NA NA NA NA NA
Vanadium 50 7.2|U 16.3{U 31.1|U 36.6|U 21.0 19.6 37.4|UJ 42.3|U 17.3|U 25.4|U
| Zinc 20 10.4{U 181U 14,5} 36.3]U 14.2 13.6 82.81UJ 15.8{U 28.2/U i2.3{U

s ﬁ;, /45

NA = Not Analyzed i
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INORGANIC ANALYSIS, WATER MATRIX, (ug/j)

Project: BECHTEL-HANFORD

[ aboratory: Quanterra

Page_1_of 2

Case |SDG: W0721

Sample Number BOGHX7 BOGJV2 BoGJVe BOGJVY BOGJW2 BOGJW2 |BOGJWE |BOGJWE  [BOGJXO BOGJX2
Location 199~N-3 [199~-N=-64 |199-N-70 |199=N~70 [199=N=77 |199~-N-77 199-N~-64 |199~N-20

Remarks EB EB EB Trp Blank
Sample Date 09/15/95  j09/20/95 09/18/95  |08/18/95 09/16/95 09/15/95 | 09/16/85  {09/20/95  ]09/20/95 09/15/95
Inoroanic Analvies |GADL_ |Hesull |Q |Resdlt |4 |Hesult ]G [Resulf [Q |Resiilt [Q | Result[Q | Result [Q_| Hesult JQ | Hesult | & | Resu
Aluminum 200 44.21U 632 24.6|U 24.61U 24.6|U 24.6|U 246|U |  248|U 24.6{U 24.8|UJ
Antimony 60 45.9|U 45.9|U 45,914 45.9|U 45.91U 45.9|U 45.91U 45.9|U 459(U 45.9|1UJ
Barium 200 168 122 35.4 34.8 37.9 37.9 5.2 5.2 5.2 31[4J
Beryllium 5 0.84|U 1.1 U 0.51)U 0.50 (U 0.66|U 0.50]U 0.50|U 0.67 0.50|U 0.501UJ
Cadmium 5 31ju 34U 3.1JU 311U 3.1]U 8.1]U 3.1;u 3.1|U a1y 3.1jUd
Calcium 50007 172000 116000 38400 36400 80500 31200 1700 1780 1820 1670(J
Chromium 20 2.8 89.8 11.5 10.8 11.2 3.2jU 2.8|/U 2.8|U 2.8|U 48(J
Cobalt 50 431U 431U 431U 431U 4.3[U 4.3|U 4.3{U 4.3{U 43U 4.83{UJ
Copper 25 21.8 30.8 47U 471U 4.7 4.7|U 471U 5.4 47|U 4,71UJ
Iron 100 267 1550 656.41U 34.6]U 63.5]U 82,2;U 28,1 20.4 28.1 24.2)J
| Magnesium 5000 80500 24200 10300 10400 7900 8040 237 439 293 340|J
Manganese 15 14.8 46.1 41 3.6 4.9 3.3 1.8 3.4 3.5 3.51J
Nickel 40 4,210 52.9 14.2{U 142U 14.21U 14.21U 14.2|U i4.2|U 14.2|U i4.2{Ud
Potassium 5000 4330 5290 3070 200 3890 3820 10601 1060[U 1060j U 1060jUJ
Sliver 10 4.6{U 221U 2.2{U 221U 221U 2.2|U 271U 221U 4.3]U 2.2jUJ
Sodium 5000 17600 15700 6640 6890 171000 172000 240 291 279 2563|J
Vanadium 50 28.1 31.3 22.3 21.8 26.8 23.2 3.8|U 8.2 6.4 4.91J
Zinc 20 40.7 65.9 46.8 18.4|U 27.9|U 44.4 33.5 19.4 80.7 41.2|J

\1[4 x

4

EB = Equipment Blank
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INORGANIC ANALYS!S, WATER MATRIX, (ug/) Page 2 of_2_

Project: BECHTEL—HANFORD
Laboratory: Quanterra

Case [SDG: Wo721

Sample Number BOGJX3 BOGJXE BOGJYD BOGJY1
Location 199-N-64 {199—~-N-~70 |199~-N-70
Remarks Trip Blank__jTip Blank jDuplleate  jDuplicate
Sample Date 09/15/95 09/20/95 09/18/95 08/18/95
Inorganic Analytes |CADL [Result. |Q jResult |Q |Result jQ |Result [Q |Result |Q |Result |Q |Result [Q [Result |Q [Result |Q |Result [Q
Aluminum 200 24.6|U 24.6|U 24.6|U 24,6 |U
Antimony 80 45.91U 45.9(U 45.8{U 45.9(U
Batium 200 6.2 7.0 356.1 86.8
Beryilium 5 0,500 0.67 0.51|U 0.69|U
Cadmium 5 3.1|U 31|y 3.1|uU a.1iu
Calcium 5000 1830 1750 36400 37100
Chromium 20 2.8{U 2.8|U 14.7 1.1
Cobalt 50 4.3|U 4.3|U 4.310 4.3[U
Copper 25 47U 18.4 471U 471U
ron 100 31.8 33.5 58.5|U 37.8|U
[Magnasium 5000} 373 484 10400 10800
Manganese 15 2.0 3.8 3.9 4.1
Nicke! 40 14.2|U 14.2|{U i4.2{U i4.2{U
Potassium 65000 1060]{U 1060|U 3240 4330
Sliver 10 2.4|U 221U 2.21U 2.2|U
Sodium 5000 {1i0 3 6780 7140
Vanadium 50 3.8luU 18.2 24.6 23.0
Zine 20 20.7 19.5 28.5|U 28.3|U

\2 |8
W

EB = Equipment Blank
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INORGANIC ANALYSIS, WATER MATRIX, (mg/l) Page_1__ of_1_

Project: BECHTEL—-HANFORD
Laboratory: lLockheed
Case [SDG: LK6379
Sample Number BOGJY4 BOGJYE
Location 169-N-21 [199-N-21
Remarks Split Split
amplie Date 0974755 09714795
{norganic Analytes |CRDL [Result {Q /Result |Q |Result |Q |Result |Q [Result |Q |Result |Q jReault |Q |Result |Q |Result [|Q {Result [Q
Aluminum 0.2] 0.035 0,039
Antimony 0.08] 0.058|U 0,058|U
Atsenic 0.01 0.098]U 0,098|U
Barium 0.2 0.030 0.030
Beryllium 0.005| 0.0010;U | 0.0010fU
Cadmium 0,005| 0.0080iU | 0.0050|U
Calcium [ 82 90
Chromlum 0.01] 0.0043 0.0030(U
Cobalt 0.05| 0,0080/U | 0.0076
Copper 0,025| 0.003¢/U [ 0.0030|U
Iron 0.1 0.16 0.012|U
Load 0.008| 0.058|U 0.058{U
Magnesium 5 17 18
Mangansse 0.0i5| 0.0042 0.0020|U
Mercury 0.0002| NA NA
Nickel 0.04] 0.015(U § 0,015 {U
Paotassium 5 74 7.9
Selenfum 0.005] 0.087|U 0.087{U
Silver 0.01| o0.0040{U | 0.0040|U
Sadium 5 150 150
Thallium 0,01 0.075 0,089
Vanadium 0.05] 0.0080; 0,0085
Zine 0.02 0.019{U 0.011

\’Lll lﬁjyﬂy

NA = Not Analyzed 1
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Lab Name: QUANTERRA MO
__ Case No.:
Matrix (soil/water): WATER

Lab Code:

Level (low/wmed):

% Solids:

o

IT™MO

U.s.

EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

LOW

_0.0

Contract: 550.89

SAS No.:

EPA SAMPLE NO.

BOGJSS8

SDG No.:

Lab Sample ID:
Date Received:

W06985

9364-001

09/15/95

Concentration Units (ug/L or wmg/kg dry weight): UG/L_

CAS No. Analyte (Concentration|C| Q M
7429-50-5 |ATuminum_ 24.610 =
7440-36-0 |Antimony 45.9|0 P_
7440-39-3 |[Barium 30.4]B P
7440-41-7 |[Beryllium 0.911 1 Pl
7440-43-9 |Cadmium 3.1{T P_ -
7440-70-2 |{Calecium _ 73100 P .
7440-47-3 |Chromium_ 3.3]|B P .
7440-48-4 |Cobalt 24.3 U 5"14
7440-50-8 |Copper 9.2 _
7439-89-6 Irog 228;9 P_IA
7439-95-4 IMagnesium ~—15600 F_
7439-96-5 |Manganese 13.2{B P_
7440-02-0 |Nickel 14.2]|0 P_
7440-09-7 {Potassium 8560 P_
7440-22-4 [Silver - 2.21TF P
7440-23-5 }{Sodium 131000 P_
7440-62-2 |Vanadium_ 32.9|F] P KA
7440-66-6 |Zinc 21.6[/ P_ILL
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
23S RTEE

FORM I - 1IN
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BOGJS9
Lab Name: QUANTERRA MO Contract: 550.939
Lab Code: __ Case No.: SAS No.: SDG No.: W0699
Matrix (soil/water): WATER Sample ID: 9364-002
Level (low/med): LOW Date Received: 09/15/9%
% Solids: 0.0
Concentration Units {(ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte j{Concentration{C| Q M

7425-950-5 |ALuminum_ 26.3 | & P

7440-36-0 }Antimony 45.9|0 P_

7440-39-3 {Barium 30.85{B|{_______|{P_

7440-41-7 |Beryllium 1.4 P_

7440-43-9 jCadmium 3.1|0 P_ -

7440-70~2 jCalcium__ 75400 | |p_

7440-47-3 {Chromium_ 2.8{0| 1P -

7440-48-4 |Cobalt 4.3j0j P

7440-50-8 |Copper 37.0 P_{WL

7439-89-6 |Iron s5.61B1 " _|P_[WL

7439-95-4 [Magnesium 15900 P

7439-96~-5 |Manganese 8.0l {p_

7440-02-0 [Nickel 14.2|0 P

7440-09~7 |Potassium 2100 P

7440-22-4 |Silver 2.2{0;  {p”

7440-23-5 |Sodium 131000 P_

7440-62-2 |Vanadium_ 43. 7|8\ P |w

7440-66-6 {Zinc 21.134f P
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

_ Comments: ’Q@S Aralas

u.s.

EPA ~ CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

FORM I - 1IN

000L4S
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U.s. EPA - CLP
1 ' EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGJTO
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO _ Case No.: SAS No.: SDG No.: WO0699
Matrix (soil/water): WATER Lab Sample ID: 9273-001
Level (low/med): LOW Date Received: 09/06/95
% Solids: __ 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C| Q M
7429-90-5 |Aluminum _ 24.6|0 P_
7440-36-0 |Antimony 45.910 P_
7440-39-3 [Barium 43.4|B P
7440-41-7 |Beryllium 0.61L87 Pl
7440-43-9 }Cadmium 3.1]0 P -
7440-70~-2 |Calcium _ 25000 P
7440-47-3 jChromium_ 3.8 P .
7440-48-4 |[Cobalt 4.310 P
7440-50-8 |Copper 14.2|8 P_L
7439-89-6 jlron 211y~ P\
7439-95-4 |Magnesium 7980 P_
7439-96-5 |Manganese 30.1 P_
7440-02-0 |Nickel 14.2|T P_
7440-09-7 |Potassium 4810|B P_
7440-22-4 |Silver 2.270 P_
7440-23-5 {Sodium 133000 P
7440-62~2 |Vanadium_ 13.7[F P_ A
7440-66-6 |Zinc 28.91/ P_tu

Color Before: Clarity Before: Texture:

Color After: Clarity After: Artifacts:

Comments:

: RS WES LA

FORM I - IN
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Lab Name:
Lab Cecde:

Level (low/med):

% Solids:

QUANTERRA_MO
__ Case No.:
Matrix (soil/water): WATER

ITMO

U.S.

EPBR -

1

CL:P

INORGANIC ANALYSES DATA SHEET

LOW

0T

SAS No.:

Lab Sample ID:
Date Received:

Ceontract: 550.898

EPA SAMPLE NO.

BOGJIT1

SDG NO.: W0699
9273-0G05
09/06/95

Concentration Units (ug/L or mg/kg dry weight}: UG/L_

Color Refore:
Color After:

Comments:

CAS No.

7429-90-5
7440-36-0
7440-39-3
7440-41-7
7440-43-9
7440-70~2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-62-2
7440-66-6

Analyte |Concentration Q
Aluminum _ 24.6
Antimony 45.9
Barium 42.6
Beryllium 0.61
Cadmium___ 3.1
Calcium _ 28900
Chromium_ 4.8
Cobalt 4.3
Copper 3.6
Iron 175
Magniesium 7870
Manganese 33.6
Nickel 14.2
Potassium 4740 e
Silver 2.2
Sodium 128000
Vanadium_ 20.1
Zinc 24.2

LTI T i Tt NW dwd | Nddm dywdd o

Clarity Before:

Clarity After:

£t

I T T 0 e i i

Texture:

Artifacts:

QQ.S Y \‘ll\‘\s

FORM I - IN

000047

Y
SW-846



U.S. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGJIT2
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO _ Case No.: SAS No. : SDG NO.: W0699
Matrix (soil/water): WATER Lab Sample ID: 9273-002
Level (low/med): LOW__ Date Received: 09/06/95
% Solids: __0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
.|CAS No. | Analyte |Concentration|C{ Q M
7429-90-5 |Aluminum_ 25,0 LE] P
7440~36-0 (Antimony_ 45.9{0 P_
7440-39-3 |Barium S1.6|B P_
7440-41-7 |Beryllium 0.62 1B Pl
7440-43-9 |Cadmium 3.1|0 P -
7440-70-2 |Calcium _ 43400 _ P
7440-47-3 |Chromium_ 26.4 P_
7440-48-4 |[Cobalt 4.3|0 P_
7440-50-8 |Copper 17.01R] P ik
7439-89-6 |Iron 5821 P__
7439-95-4 jMagnesium 9400 _ P
7439-96~5 |Manganese 49.5 P
7440-02-0 |Nickel 16.6|Bj_____ P
7440-09-7 |Potassium 6050 P_
7440-22-4 (Silver 2.2{0 P
7440-23-5 |Sodium 109000 P
7440-62-2 |Vanadium_ 24.6 5] P
7440-66-6 |Zinc 12.8{E| " |P_lw
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

f?_‘j‘._s h\ 11.\‘13

FORM 1 - IN
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U.s8.

EFPR - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

BOGJIT3
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W0699
Matrix (soil/water)}: WATER Tab Sample ID: 9273-006
Leve% élow/med): LOW___ Date Received: 09/06/95
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte {Concentration|C Q M
7429-90-5 |ATuminum_ 24.6|0 ¥
7440-36~0 |Antimony_ 45.9|0 P_
7440-39-3 {Barium s1.0|B}______|P_
7440-41-7 jBeryllium 0.50|0 P
7440~43-95 |Cadmium__ 3.1|0|____|P” -
7440-70-2 [Calcium_ 42700 P
7440-47-3 jChromium_ 3.2{E P_ .
7440-48-4 {Cobalt 4.340 P_
7440-50-8 {Copper 3.61U0 P
7439-89-6 |Iron 101| PTIA
7439-95-4 |Magnesium 93201_ P_
7439-96-5 [Manganese 34.7 P
7440-02-0 |[Nickel 14.2|T P
7440-09-7 |Potassium 5290 P
7440-22-4 (Silver 2.210 P_
7440-23-5 [Sodium 113000 P_
7440-62-2 |Vanaditm_ 19.4 |E] P_|U
7440-66-6 |Zinc 14.71B P_lo
- -1
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
PIT  aaz\as

FORM I - IN —

shi-B46
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGJVO
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ___ Case No.: SAS No.: SDG No.: W069S
Matrix (soil/water): WATER — Lab Sample ID: 9347-G03
Level (low/med): LOW__ Date Received: 09/14/95
% Solids: _0.0
Concentration Units (ug/L or wmg/kg dry weight): UG/L_
CAS No. Analyte }Concentration|C Q M
7429-90-5 |Aluminum_ 22.6]|0 -
7440-36-0 |Antimony_ 45.9(U0 P
7440-39~-3 [Barium 67.4iB P
7440-41-7 {Beryllium 0.92\F P_IA,
7440-43-9 |Cadmium___ 3.110 P _
7440-70-2 )Calcium _ 124000 B
7440-47-3 |Chromium g8.4|Bl——|p_ .
7440-48-4 |{Cobalt — 4.3{0 P
7440-50-8 |Copper 30.1{~ P
7439-89~6 |Iron 82.2{F1 " 1P|\
7439-95-4 |MagnesSium 21200 P
7439-96-5 |Manganese 7.8|F P&
7440-02-0 |Nickel T4.2|0l " |®”
7440-09-7 |Potassitm 6120! | |¢”
7440-22-4 |Silver 2.2({0 i
7440-23-5 |Sodium 45800 P
7440-62-2 |Vanadium 28.2{E]  IP |\
7440-66-6 |Zinc ~ 15.1[% P_|W
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
=S u“t'*-\"\s
FORM I - IN PO
T SW-846
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

, BOGJIVL

Lab Name: QUANTERRA MO Contract: 550.89

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0699
Matrix (soil/water): WATER Sample ID: 9347-006
Level (low/med): ILOW Date Received: 09/14/95
% Solids: 0T

Comments :

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |[Concentration|C Q M
74£25-90-5 |[ATuminum_ 24.6|U0 P_
7440-36-0 |Antimony 45.910 P_
7440-39-3 jBarium ‘ 72.4|B P
7440-41-7 |Beryllium 1.38 P_\A
7440-43-9 jCadmium 3.1L10 P_ —
7440-70-2 |Calcium___ 135000 | |P”
7440-47-3 |Chromium_ 2,810 P -
7440-48~4 |Cobalt 4.310 P
7440-50-8 |Copper 35.5( /] P
7439-89-6 |Iron 92.8{E] P
7439-95-4 [Magnesium 22800 P
7439-96-5 |Manganese 10.5|8B P_
7440-02-0 |Nickel i5.9|B P
7440-09-7 |Potassium 4890 |B P_
7440-22-4 |Silver 9.3|B P_
7440-23-5 |Sodium 49200 P_
7440-62-2 {Vanadium _ 34.448 P
7440-66~6 |Zinc 15.7 & P_jw
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
’Q—éS wier\as

FORM I - IN
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Lab Name: QUANTERRA MO

Lab Code: __
Matrix (soil/water)}: WATER
Level (low/med):
% Solids:

Q

U.s. EpA - CLP

1 : EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

BOGIVE
Contract: 550.99
Case No. : SAS No.: SDG NO.: W0699
Lab Sample ID: 9336-002
LOW Date Received: 09/13/95
0.0

Concentration Units (ug/L or wmg/kg dry weight): UG/L_

CAS No. Analyte |Concentration{Ci Q M
7429-90~5 {Aluminum_ 24.6|0 P
7440-36-0 [Antimony 45.8(T P_
7440-39-3 |Barium 26.8|B|______|P_
7440-41-7 |Beryllium 0.69| % P
7440-43-9 {Cadmiuvm__ | — 3.1|{U|____"|P_ _
7440-70-2 |Calcium__ 30200 P_ .
7440-47-3 |Chromium_ 2.8{0 P_
7440-48-4 {Cobalt 4310l [P
7440-50-8 |Copper " 9.0|B] P_|A
7439-89-6 |Iron 36.7|81 Pl
7439-95-4 |Magnésium 5280 P
7439-96-5 |Manganese 4.6|B Pl
7440-02-0 |Nickel 14.2]0 P_
7440-09-7 (Potassium 2310|B P_
7440-22-4 |[Silver 2.240 P_
7440-23-5 |Sodium 3070 P
7440~-62~2 |Vanadium_ 14.9¥] P_l
7440-66-6 |Zinc 36.6{/ P |
Color Before: Clarity Before: Texture:
Color After: Clarity aAfter: Artifacts:
Comments:
i;?;S q\1L¥SS
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U.S. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGJVS
Lab Name: QUANTERRA MO Contract: 550.59
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W0699
Matrix (soil/water): WATER T Lab Sample ID: 9336-004
Level (low/med): LOW Date Received: 09/13/95
% Solids: _ 0.0
Concentration Units (ug/L or wg/kg dry weight): UG/L_

CAS No. Analyte |Concentration{C| Q M

7425-90-5 (Aluminum 24.6(|0 P_

7440-36-0 |Antimony_ 45.9|0 P_

7440-39~3 [Barium 28.0|B P_

7440-41-7 |Beryllium 0.92|¥ — P

7440-43-9 |Cadmium 3.0 ____—ip” B

7440-70-2 |Calcium _ 30000{ t—_ P ’

7440-47-3 |Chromium_ 2.8]0| T |

7440-48-4 |Cobalt__ — 4.3101 ____|¢p_

7440-50~-8 |{Copper 23.01| T 1P X

7438~89-6 |Iromn 40.6 ﬁ’ Pl

7439-95-4 {Magnesium 5300 P

7432-5%6~5 |Manganese 5.3 EJ 1 RAVE

7440~-02-0 Nickel 14.2 P_

7440-09-7 Potassium 23001B P_

7440-22-4 |[Silver 2.210 P_

7440-23-5 |Sodium 3020 P_

7440-62-2 |Vanadium_ 27.218 P

7440-66-6 |Zinc 12.2 &) 2 Y
Color Before: Clarity Before: Texture:
Color After: Clarity after: Artifacts:
Comments: :

%S u\‘ l.L_‘l 49

FORM I - IN i ]
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Lab Name:
Lab Code:

Level (low/med):
% Solids:

QUANTERRA MO

u.s.

1
INQORGANIC ANALYSES DATA SHEET

. Case No.:
Matrix (soil/water): WATER

LOW

__0.0

EPA ~ CLP

EPA SAMPLE NO.

, BOGIWO
Contract: 550.99

SAS No.: SDG No.: W06989
Lab Sample ID: 9273-003
Date Received: 09/06/95

Concentration Units (ug/L or wmg/kg dry weight): UG/L_

CAS No. Analyte j{Concentration|C Q M

7429-90-5 |Aluminum_ 24.6|0 P

7440-36-0 |(Antimony_ 45.9(U0 P

7440-39-3 |Barium 17.9}B P_

7440-41-7 |Beryllium 0.503U P_

7440-43-5 |Cadmium___ 3.1{U P )

7440-70-2 [Calcium 28300 P_ '

7440-47-3 |Chromium_ 3.1|8 P

7440-48-4 |Cobalt 4.3l P

7440-50-8 |Copper 13.61 B P LA

7439-89-6 |Iron 431.0 ¥ P_{ea

7439-95-4 [Magnesium 489018 P

7439-96-5 [Manganese 3.3 )8 P_la

7440-02-0 |Nickel 14.2|0T P_

7440-09-7 |Potassium 2290(|B P

7440-22-4 |Silver 2.2|0 P_

7440-23-5 |Scdium 2990 P

7440-62-2 |Vanaditm__ 7.2|E] P_{U

7440-66-6 |Zinc 10.47% Pl
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:

0AS |
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U.S. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGIWL
LlLab Name: QUANTERRA MO Cantract: 550.98
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W0659
Matrix (soil/water): WATER ~— - — Lab Sample ID: 9273-004
Level (low/med): LOW Date Received: 08/06/95
% Solids: _0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |Concentration|Cl @ M
7429-90-5 | Eluminum_ 24.6(0 B
7440-36~0 (Antimony_ 45.9|U0 P
7440-39-3 {Barium 18.6{B|—_____|P_
7440-41-7 (Beryllium 0.69LF Pl
7440-43-9 {Cadmium__ 3.1lu|______|B” -
7440-70-2 {Calcium 28500 P_
7440-47-3 |Chromium 2.8|T P
7440-48-4 |Cobkalt 4.310 P
7440-50-8 |Copper 5.2|%] P WU
7439-89-6 |Ircon S6.2{F____ P U
7439-95-4 |Magnesium S000|B P
7439-96-5 |Manganese 4.518 P
7440-02-0 |Nickel 14.2|0 P
7440~-09-7 |Potassium 2540(|B P_
7440-22-4 }Silver 2.210 P
7440-23-5 {Sodium 3000 P
7440-62-2 |Vanadium_ 16 .3 E] P_
7440-66-6 |Zinc 16.11R Pl
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
QAS _w\rl4as
FORM I - IN . .-
- SW-846
as
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U.s.

EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPAR SBMPLE NO.

BOGIW4
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO__ Casé No.: SAS No.: SDG No.: W06S99
Matrix (soil/water): WATER Lab Sample ID: 931S-001
Level (low/med): LOW Date Received: 09/12/95
% Solids: __ 070
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |Concentration{C| Q M
7429-950~5 (Aluminum _ 24.6(0 P
7440-36-0 jAntimony_ 45.9|0 P_
7440-39-3 {Barium 31.218 P_
7440-41-7 |Beryllium 0.84|F P A
7440-43-9 }Cadmium 3.110 P _
7440-70-2 |Calcium _ 34100 | P
7440-47-3 jChromium_ 199 P_ .
7440-48-4 |Cobalt 4,310\ P
7440-50-8 |Copper 19.7(B1 [P W
7439-89-6 |Irom 94.5(F] P_{WU
7439-95-4 |Magnesium 16300 P_
7439-96-5 |Manganese 7.7 Bi P_
7440-02-0 |Nickel 14.2)|U P_
7440-09-7 |Potassium 49001B P_
7440-22-4 (Silver 2.2|U P_
7440-23~5 {Sodium 24100 P
7440-62-2 {Vanadium_ 31,118 P iU
7440-66-6 |Zinc 14 .5 P_ iU
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments: ;
%S J|!|2_qus
FORM I - IN _ ..
-- sh-B46
06661073
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Lab Name: QUANTERRA MO

Lab Code: .
Matrix (soil/water): WATER
Level (low/med):
% Solids:

Color Before:
Col_or After:

Comments :

1
INORGANIC ANAT.YSES DATA SHEET

U.S. EPA - CLp

EpPA SAMPLE NO.

BOGJWS
Contract: 550.99

Case No.:

SAS No.: SDG NO.: W0699

Sample ID: 93197002
1OW Date Received: 09/12/95
0'0
Concentration Units (ug/L or mg/kg dry weight): UG/L _
CAS No. Analyte |[Concentrationi{C Q M
7429-90-5 |Aluminum_ 24.6|0 B_
7440-36~0 {(Antimony_ 45.9(0 P_
7440-39-3 |Barium T 31.58iB P_
7440-41-7 |Beryllium 0.92|p] P_lW
7440-43-9 [Cadmium__ 3.1{T P_ _
7440-70-2 (Calcium _ 33600} P
7440-47-3 |Chromium_ 1794% P_
7440-48-4 |Cobalt 4.3{T P
7440-50-8 |Copper, 18.2|¥ P_HA
7439-89-6 jiron 41.7\% P_lw
7439-95-4 [Magnesium 15900 P_
7439-96-5 |Manganese 7.4 g P_lW
7440-02-0 |Nickel 4.2 P
7440-09-7 |Potassium 5220 P_
7440-22-4 |Silver 2.210 P
7440-23-5 |Sodium 23300 P_
7440-62-2 |Vanadium_ 36.6|F] P_{u
7440~66-6 |Zinc 36.31/ Pl
Clarity Before: Texture:
Clarity After: Artifacts:

%S |[!iL!ﬁ5

FORM I - IN -
-- - sWi-846
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U.s.

1
INORGANIC ANALYSES DATA SHEET

EPA - CLP

EPA SAMPLE NO.

BOGJIZX4

Lab Nawme: QUANTERRA MO - Contract: 550.98
Lab Code:  Case No.: SAS No.: SDe No.: W06995
Matrix (soil/water): WATER Tab Sample ID: 9347-002
Level (lLow/med): LOW Date Received: 09/14/95
% Solids: __0.0
Concentration Units (ug/L: or wmg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M

7429-90-5 |ATuminum_ 24.6|0 P_

7440-36-0 |Antimony 45,910 P

7440-39-3 |[Barium S5.0|B P_

7440-41-7 |Bexryllium G.92]{B P_ -

7440-43-9 |Cadmium__ 3.1iU0 P

7440-70-2 |Calcium__ 1850 |B P_

7440-47-3 |Chromium_ 2.8}0 P_

7440-48-4 |Cobalt 4.3|0 P_

7440-50-8 |Copper Z1.1|B P_

7439-89-6 |[Iron 37.5|B P_

7439-95-4 [Magnesium 6491{B P

7439-96-5 |Manganese 4.51B P_

7440-02-0 |Wickel 14.2|0 P_

7440-09-7 |Potassium 1130{B P

7440-22-4 |Silver 4,1|B P_

7440-23-5 |Sodium 464 1B P

7440-62-2 |Vanadium_ 21.0(B P_

7440-66-6 |{Zinc 14.2{B P_
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:

FORM I - 1IN
SW-846
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U.s.

EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

BOGJX5
Lab Name: QUANTERRA MO Contract: 550.99
Lab Cecde: _ Case No.: SAS No.: 8DG No.: W06359
Matrix (soil/water): WATER ~ Lab Sample ID: 9347-004
Level {low/med) : LOW Date Received: 09/14/95
% Solids: _ 0.0
Concentration Units (ug/Is or wmg/kg dry weight): UG/L
CAS No. Analyte |[ConcentrationjC Q M
7429-90-5 |ATuminum_ 24.640 P
7440-36-0 |Antimony 45.9|0 P
7440-39-3 lBarium 4.21B P
7440-41-7 |Bexryllium 0.921B P -
7440-43-9 |Cadmium 3.1|0 P_
7440-70-2 |Calcium 1740|B P_
7440-47-3 |Chromium_ 2.8|U0 P_
7440-48-4 |Cobhalt 4.3|0T P_
7440-50-8 |Copper 9.01B P_
7439-89-6 |Iron 32.7|B P_
7439-55~-4 [Magnesium 6401!B P_
7439-96-5 |Manganese 4.2|B P_
7440-02-0 |Nickel T4.2lU0 D
7440-092-7 i(Potassium 145018 P_
7440-22-4 |Silver 2.20 P
7440-23-5 |Sodium 249]|B P
7440-62-2 |Vanadium_ 19.6|B P
7440-66-6 }Zinc 13.6|B P
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
FORM I - IN
SW-846
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Lab Name: QUANTERRA MO
 Case No.:
Matrix (soil/water): WATER

Level (low/med):

Lab Code:

% Solids:

Color Before:
Color After:

Comments:

U.s. EpPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Contract:

SAS No.:

LOW__

__ 070

550.99

EPA SAMPLE NO.

BOGIX8

Lab Sample ID:
Date Received:

8DG NG.: W0699___
9347-001

09/14/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M
7229-50-5 | Aluminam_ 3771 v J
7440-36-0 |Antimony 45.910 P_
7440-39-3 {Barium 72.11|B P
7440-41-7 |Beryllium 1.5 PV -
7440-43-9 |Cadmium__ 3.11T P_
7440-70-2 {Calcium__ 135000} _ P~
7440-47-3 |Chromium_ 6.2|B P
7440-48-4 {Cobalt 4.310 P_
7440-50~-8 Copper 21.6 & P_{U
7439-89-6 |Iron 103} _ P_ U
7439-95-4 |Magnesium 22900~ P
7435-96-5 |Manganese 10.31|B P_
7440-02-0 |Nickel 14.210 P_
7440-09-7 |Potassium 5830 P
7440-22-4 [Silver 3.5]B P_
7440-23-5 |Sodium 49300 P
7440-62-2 |Vanadium_ 37.4 18 p_ |V
7440-66-6 {Zinc 32.8| P_{u Y
Clarity Before: Texture:
Clarity After: Artifacts:

FORM I - IN

000 UYL

SW-846
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Lab Name: QUANTERRA MO

Lab Code:

% Solids:

ITMO
Matrix (soil/water): WATER
Level (low/med):

U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGJIXS
Contract: 550.99

Case NoO.: SAS No.: SDG No.: W0Ee9S
Lab Sample ID: 9347-00S5
LOW Date Received: 08/14/95

0.0

Concentration Units (ug/L: or mg/kg dry weight): UG/L_

CAS No. Analyte |[Concentration|C{ Q M

7425-90-5 (ATuminum _ 24.6|0 P

7440-36-0 |[Antimony 45.9|U P_

7440-39-3 |Barium 74.3|B P_

7440-41-7 |Beryllium 1.5|8 P_I\L

7440-43-9 |Cadmium 3.1{0 P_ )

7440-70-2 |Calcium 140000 P_

7440-47-3 |Chromium_ 2.810 P

7440-48-4 |[Cobalt 4.3(0 P_

7440-50-8 |Copper 31.6)/ P WA

7439-89-6 |Iron 90.81% Pl

7435-95-4 |Magmesium 23300 P

7439-96-5 |Manganese 10.4|B P_

7440-02-0 {Nickel 14.2|0 P_

7440-09-7 |Potassium 6470 P_

7440-22-4 |Silver 2.2:0 p_

7440-23-5 |Sodium 49600 P_

7440-62-2 |Vanadium_ 42.3 g P_{Y

7440-66-6 |Zinc 15.8 P_I4
Color Before: Clarity Before: Texture:
Color Afterx: Clarity After: Artifacts:
Comments:

%-S J'.ll“-!qs
FORM I - IN
-- - sW-B46
-~ [ o
000061 ¥



Lab Name: QUANTERRA MO
Lab Code:

Level {(low/med):
% Solids:

U.s.

_ L __ Case No.:
Matrix (soil/water): WATER

LOW

__oT

EPA - CLP

1

Contract: 550.99

SAS No.:

INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Tab Sample ID:

BOGJIY2
SDGE No.: W0e99
9336001
Date Received: 08/13/95

Concentration Units (ug/L or wmg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C) Q M
7429-90-5 |Aluminum 24.6|U P__
7440-36-0 {Antimony 45.91U P_
7440-39-3 |Barium 26.3|B P_
7440-41-7 |Beryllium 0.681E P_lu
7440-43-9 |Cadmium__ 3.1(0 P_
7440-70-2 |Calcium 25400 P_ -
7440-47-3 |Chromium_ 2.8|T P_
7440-48-4 |Cobalt 4.3|U0 P_
7440-50-8 |Copper 11.6 fE Pl
7439-88-6 |Iron 30.9 1 E] P g
74398-985-4 |Magnesium 5140 P
7435-96-5 |Manganese 3.7 PN
7440-02-0 [Nickel 14.2i0 P
7440-09-7 jPotassium 24201B P_
7440-22-4 |Silver 2.2)|0 P
7440-23-5 {Sodium 2980 P_
7440-62-2 |Vanadium_ 17.3 | P_lQ
7440-66-6 |Zinc 28.2/] P
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
Lk RN LY
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Lab Name:
Lalb Code:

Level (low/med):

% Solids:

Cl

ITMO

QUANTERRA MO

U.s.

» _ Case NoO.:
Matrix {(soil/water): WATER

LOW__

070

EPA - CLP

1 EPA SAMPLE NO.

INORGANIC ANAL,YSES DATA SHEET

BOGJY3
Contract:
S4S No.:

550.98 .
SpG No.:
Lab Sample ID:
Date Received:

w0699
9336-003
09/13/95

Concentration Units (ug/L or mg/kg dry weight): UG/IL_

Color Before:
Coloxr After:

Comments:

CAS No. Analyte |Concentration)C Q M
7429-90-5 |Aluminum_ 24.6|0 P
7440-36-0 (Antimony 45.91{U P
7440-39-3 |Barium 26.4|B P_
7440-41-7 (Beryllium 0.92 B P\
7440-43-9 |Cadmium___ 3.110 P
7440-70-2 |Calcium _ 25200{ | |P”
7440-47-3 |Chromium_ 2.8|0 P_
7440-48-4 [Cobalt 4.3(0 P_
7440-50-8 |Copper 19.61F] P_lA
7439-89-6 |[Iron 39.11E| 1P |\
7439-95-4 {Magnesium 5140 P_
7439-96-5 |Manganese S.11¥] P4
7440-02-0 |Nickel 14.2|U P_
7440-09-7 |Potassium 251.0(B P_
7440-22-4 |8ilver 2.2|U0 P_
7440-23-5 |Sodium 2960 P_
7440-62-2 |Vanadium_ 254181 _IP_|U
7440-66-6 |Zinc 12.3 | |P |y

Clarity Before:
Clarity After:

Texture:
hrtifacts:
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGHX7
Lab Name: QUANTERRA_ MO Contract: 550.99
Lab Code: ITMO = Case No.: SAS No.: SDG No.: W0721
Matrix (soil/water): WATER Lab Sample ID: 9375-003
Level (low/med): LOW Date Received: 09/18/95
%¥ Solids: 0.0

Concentration Units (ug/L or wmg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M
7429-90-5 [Aluminum_ 24 2| ¥ P_
7440-36-0 [Antimony_ 45.9|U P_
7440-39-3 {Barium 158{R P_
7440-41-7 |Beryllium 0.84 |8 P_|u
7440-43-9 (Cadmium 3.1{0 P
7440~70-2 (Calcium___ 172000 _ P_
7440-47-3 |Chromium_ 9.8{B P_
7440-48-4 |Cobalt 4.31|0 P_
7440-50-8 {Copper 21.8B P_
7439-89-6 |[Iron 267|_ P
7439-95-4 |Magnesium 30500 P_
7439-96-5 |[Manganese 14.8|B P_
7440-02-0 |Nickel 14.210 P
7440-09-7 |Potassium 43301|B P_
7440-22-4 |Silver 4.6|U P
7440-23-5 |Sodium 17600 _ P_
7440-62-2 |Vanadium_ 23.1{B 1=
7440-66-6 [Zinc 40.7|__ P_
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts:
Comments:
293
2l l 2 )
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SW-846
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Lab Name: QUANTERRA MO

Lab Code:

Matrix (soil/water): WATER
Level (low/med):

% Seolids:

U.S5. EPA - CLP

1
INORGANIC AWNALYSES DATA SHEET

EPA SBAMPLE NO,

BOGJIV2
] Contract: 550.99 -
Case No.: S8AS No.: SDG No.: W0721
Lab Sample ID: 9404-004
LOW__ Date Received: 09/21/9%5
0.0

Concentration Units {ug/L or mg/kg dry weight): UG/L_

CAS No. Analvyte jConcentrationiC Q
7429-90-5 |Aluminum_ 632 _
7440-36~-0 (Antimony 45.9]1U
7440-39-3 |[Barium 122|B
7440-41-7 {Beryllium 1.1|%
7440-43-9 |Cadmium__ 3.1{U0
7440-70-2 |Calcium__ 115000
7440-47-3 (Chromium_ 89.8|
7440-48-4 |[Cobalt 4.3|U
7440~50-8 |Copper 30.3|
7439-89-6 |Iron 1550 _
7439-55-4 |Magnesium 242004 __
7439-96-5 |Manganese 46.1|
7440-02-0 |Nickel 52.91
7440-09-7 |Potassium 5290
7440-22-4 (Silver 2.210
7440-23-5 |Sodium 15700
7440-62-2 |Vanadium 31.3{B
7440-66-6 [Zinc 65.9

Tl

Pl
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Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
3
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U.5. P2 - CLP
1 BEPAR SAMPLE NO.
INORGANIC ANAT,YSES DATA SHEET
BOGJVE
sab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO Case No.: SAS No.: SDG No.: WO0721
datrix (soil/water): WATER T Lab Sample ID: 9380-001
Level (low/med): LOW Date Received: 09/13/95
¥ Solids: __ 0.0
Concentration Units (ug/L oxr mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M

7429-50-5 |Aluminum_ 22.610 P_

7440-36-0 |Antimony 45.9|U P

7440-39-3 |Barium 35.41B P

7440-41-7 |Beryllium 0.51}0 P_ -

7440-43-9 |Cadmium _ 3.0L|U P_

7440-70-2 {Calcium__ 36400(_ P_

7440-47-3 |Chromium 11.5|B P_

7440-48-4 [Cobalt_ — 4.310 P_

7440-50~-8 Copper 4.71{0 P_

7439-89-6 |[Iron 56.4 LB P

7439-95-4 {Magnesium 10300 P_

7439-96-5 |Manganese 4.1B P_

7440-02-0 |Nickel 14.210 P_

7440-09-7 |Potassium 3070|B F_

7440-22-4 [Silver 2.2{U P_

7440-23-5 |Sodium 6640} P

7440-62-2 |Vanadium 22.3|B P_

7440-66-6 |Zinc ~ 46.8{_ P_
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts

Comments:
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Lab Name:
Lab Code:

Level (low/med}:

% Solids:

ITMO

QUANTERRA MO

J.Ss.

I _ Case No.:
Matrix (soil/water): WATER

LOW

0.0

EPA - CLP

1 EPA SAMPLE NO,

INORGANIC AWALYSES DATA SHEET

BOGIV7?
Contract: 550.59

SAS No.:

W0721
8380-003
09/19/85

SDG No.:
Lab sample ID:
Date Received:

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte {Concentration|C Q M

7429-50~5" {Aluminum_ 22.6(0 P_

7440-36-0 |Antimony_ 45.910 P_

7440-39-3 |Barium 34.8]B P

7440-41~7 |Beryllium 0.50|U P_ -

7440-43-9 (Cadmium__ 3.1|0 P

7440-70-2 {Calcium _ 36400] . P

7440-47-3 |Chromium_ 10.8|B P_

7440-~48-4 |Cobalt 4.310 P_

.17440-50-8 [Copper 4.710 P_

7439-89-6 |Iron 34.6L% P U

7439-95-4 |Magnesium 10400} P

7439-96-5 |[Manganese 3.6|B P_

7440-02-0 |[Nickel 14.2|U P_

7440-09-7 {Potassium 3200(B P

7440-22-4 |(Silver 2.2{U P_

7440-23-5 |[Sodium 6990 P_

7440-62-2 |Vanadium_ 21L.8|B P_

7440-66~6 |Zinc 19.4 | ¥ P_ A
Color Before: Clarity Befoxe: Texture:
Color After: Clarity After: Artifacts:
Comments:

RQAS
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FORM L - IN
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Lab Name: QUANTERRA MO

Lab Code:

Level (low/med):
¥ Solids:

U.S5. EPAR -

1

CLP

EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEEET

- Case No.:
Matrix (soil/water): WATER

LOW__

__ 070

Contract:
SAS No.:

550.98%

BOGIW2
SDG No.: Wo721___
Sample ID: 9375-004
Date Received: 09/18/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte {Concentration!|C Q M

7429-90-5 jAluminum_ 24.60 B~

7440-36-0 {Antimony_ 45.8|0 P

7440-39-3 |Barium 37.91B P_

7440-41-7 |Beryllium 0.66 % |P_M -

7440-43-9 |{Cadmium__ 3.1{U P_

7440-70-2 |Calcium__ 30500 P~

7440-47-3 (Chromium _ 11.2(B P_

7440-48-4 {Cobalt 4.3|0T P

7440-50-8 |Copper 4.71|B P

7439-89-6 |Iron 63.5|% Pl

7439-95-4 |Magnesium 7900 P

7439-96-5 |Manganese 4.1|B P_

7440-02-0 |Nickel 14.2]0 P_

7440-09~7 [Potassium 3890|B P

7440-22-4 |Silver 2.2|u P

7440-23~5 |Sodium 171000} P_

7440-62-2 |Vanadium_ 26.8|B P_

7440-66-6 |Zinc 27.9)4{ P A
Coloxr Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts
Comments:

[ P
R T X )
FORM I - 1IN
SW-846
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J.s.

1
INORGANIC ANALYSES DATA SHEET

EPRA - CLP

EPA SAMPLE NOC.

BOGJW3
Lab Name: QUANTERRA MO Contract: 550.98
Lab Code: ITMO___  Case No.: SAS No.: SDG No.: WO0721
Matrix (soil/water): WATER ~ Lab Sample ID: 9375-005
Level (low/med) : LOW Date Received: 09/18/95
% Solids: __ 0.0
Concentration Units (ug/L or mg/kg dry weight) : UG/L__
CAS No. Analyte |Concentration|C Q M
7429-50-5 |AIuminum_ 24.6 |0 P
7440-36~0 |Antimony 45.910 P
7440-39-3 |Barium 37.9B P .
7440-41-7 |Beryllium 0.50|U P_ -
7440-43~9 (Cadmium__ 3.1\0 P
7440-70-2 |Calcium___ 312004 _ P_
7440-47-3 {Chromium_ 3.24{0 P_
7440-48-4 |Cobzlt 4.34{0 P
7440-50-8 |[Coppexr 4. 710 P
7439-89-6 |Iron 32.2|F¢ Pl
7439-95~-4 |Magnesium 8040 | _ P_
7439-96-5 |Manganese 3.3|B P_
7440-02-0 |Nickel 14.2|U P~
7440-09-7 |Potassium 38201B P_
7440-22-4 |[Silver 2.2|0 P
7440-23-5 [Sodium 172000 1=
7440-62~2 |Vanadium_ 23.2(B 1
7440-66-6 }(Zinc 44 .44 P
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments:
QA alas
FORM I - IN
SW-846
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGJWE
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: WO0721
Matrix (soil/water): WATER Lab Sample ID: 9375-001
Level {low/med): LOwW Date Received: 09/18/95
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/IL._

CAS No. Analyte jConcentration|C Q M

7429-90-5 |Aluminum_ 24.6|0 P_

7440-36~0 |Antimony 45.9|U P

7440-39-3 |Baxrium 5.2|B P

7440-41-7 |Beryllium 0.50|U P -

7440-43-9 |Cadmium 3.1|0 P_

7440-70-2 Calcium: 1700B P_

7440-47-3 {Chromium 2.8|U P_

7440-48-4 |Cobalt 4.3|U0 P_

7440-50-8 |Copper 4.710 P_

7439-89-6 |[lron 28.1 ’,B'E P_EL\

7439-95-4 {Magnesium 237 18R P N\

7439-96-5 |Manganese 1.8§B P

7440-02-0 |Nickel 14.2|0 P_

7440-09~7 |Potassium 1060j0 P_

7440-22-4 {Silver 2.7j0 P_

7440-23-5 |Sodium 24018 P

7440-62-2 (|Vanadium 3.8}{U P

7440-66-6 |Zinc — 33.5|/ N
. - —12
Coloxr Before: Clarity Before: Texture
Color After: Clarity After: Artifacts:
Comments:

QS
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L.ab Name:
Lab Ccde:

ITMO

QUANTERRA, MO

u.s.

EpPaA

1

CLP

EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Case No.:

Matrix (soil/water): WATER

Level (low/med):

% Solids:

LOW

_070

Contract:

SAS No.:

550.959

Lab Sample ID:

BOGJWS
SDG No.: W0721
9404 -000L
Date Received: 09/21/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:

Color After:

Comments:

CAS No. Analyte |Concentration]C Q M
7429-90-5 |Aluminum _ 24.6|0 P_
7440-36-0 [Antimony 45.91{U P
7440-39-3 Barig? 5.2]B P
7440-41-7 {Beryllium 0.67 28§ B
7440~-43-9 |Cadmium 3.1]0 F_E*’
7440-70-2 [Calcium__ 1780|B|___ (P
7440-47-3 |Chromium_ 2.8|0 P
7440-48-4 |[Cobalt 4. 3|0 P_
7440-50-8 (Copper 5.41B P_]
7439-89-6 {Iron 29.41B 1PN )
7439-95~-4 |Magmesium 43918 P
7439-96-5 |Manganese 3.4|B P_
7440-02-0 |[Nickel 14.2]|0 P
7440-09-7 |(Potassium 1060(U P_
7440-22-4 (Silver 2.2]0 P_
7440-23-5 |Sodium 2911Bf___ P
7440-62~2 [Vanadium 8.2{B p
7440-66-6 |Zinc — To.4 | BB |PT Wl
- - f-@%
Clarity Before: Texture:
Clarity After: Artifacts:

?_-ég \3\‘1\"\5

FORM I -
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Lab Name: QUANTERRA MO

Lab Code:

Matrix (soil/water): WATER
Level ({(low/med):

% Solids:

Color Before:
Coloxr After:

Comments:

U.s. EPA - CLP

1
INORGANIC ANWALYSES DATA SHEET

Contract: 550.99

EPA SEMPLE NO.

BOGJIJXO

8]
w
s
Il ETllElN I NwwaadduuNdaawadwad o

Clarity Before:
Clarity After:

Case No.: SAS No.: SDG No.: W0721
Lab sample ID: 9404-003
LOW__ Date Received: 09/21/95
0.0 .
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |Concentration Q
7425-90-5 [Aluminum 24.6
7440-36-0 |Antimony_ 45.9
7440-39-3 |Barium 5.2 .
7440-41-7 |Beryllium 0.50 -
7440-43-9 |Cadmium 3.1
7440-70-2 {Calcium___ 1820
7440-47-3 |Chromium_ 2.8
7440-48-4 |Cobalt 4.3
7440-50-8 |Coppex 4.7
7439-89-6 |[Iron . hk
7439-95-4 |Magnesium 393
7439-86-5 |Manganese 3.5
7440-02-0 |Nickel 14.2
7440-09~-7 {Potassium 1060
7440-22-4 |Silver 4.3
7440-23-5 [Sodium 279
7440-62-2 |Vanadium_ 6.4
7440-66-6 | Zinc 30.7 Ek‘

NEREER R R R R e e A e e

FORM I - IN
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Lab Name: QUANTERRA MO
Lab Code:

Level {(low/med):

% Solids:

Color Before:
Zolor After:

ZJomments:

U.s.

 Case No.:
Matrix (soil/water): WATER

LOoW

_ 00

EpPA - CLP

Contract: 550.99

SAS No.:

L

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Sample ID:
Date Received:

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C| Q
7425-90-5 |ATuminum_ 24.6|0
7440-36-0 |[Antimony_ 45.91U
7440-39-3 |Barium 3.1{B
7440-41-7 |Beryllium 0.50|U0
7440-43-9 |Cadmium 3.1|0
7440-70-2 [Calcium__ 1670|8
7440-47-3 |[Chromium 4.8|B
7440-48-4 |Cobalt__ 4.31{U0
7440-50-8 [Copper 4.710
7439-8%-6 |Iron 24.2|B
7439-95-4 |Magnesium 340|B
7439-96-5 |Manganese 3.5|B
7440-02-0 |Nickel 14.2|U
7440-09-7 |Potassium 1060|0
7440-22-4 |Silver 2.2i0
7440-23-5 |Sodium 253 |B
7440-62-2 |Vanadium 4.9{B
7440-66~-6 |Zinc — 41 .2

Frrirrrr bt

Clarity Before:
Clarity After:

BOGJTX2
SDG NoO.: W072L__
9375-002
09/18/95
M
7| T
| ]
P =
P_
P i
Pr
P
P—
P—
P_
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P—-
P—
P—
P-—
P | U
— ;E!érc
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Texture:
Artifacts:
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Lab Name: QUANTERRA MO

Lab Code:

Level (low/med):

¢ Solids:

U.S. EPA - CLP

 Case No.:
Matrix {(soil/water): WATER

Low

__00

Contract: 550.99
SAS No.:
Lab Sample ID:
Date Received:

i
INOCRGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

BOGJX3

SDG No.: W0721_____
9375-007
09/18/95

Concentration Units (ug/L or wg/kg dry weight): UG/L_

CAS No. Analyte |Concentration{C Q
7429-90-5 |ATuminum_ 24.6 |0
7440-36~0 |Antimony_ 45.3|U
7440-39-3 {Barium 5.2|B{
7440-41-7 |Berylliium 0.50|0
7440-43-9 [Cadmium___ 3.1|U0
7440-70-2 |[Calcium _ 1830{B
7440-47-3 |{Chromium _ 2.81U0
7440-48-4 |Cobalt 4.3|0
7440-50-8 |Copper 4.7|0
7435-89~-6 |Iron 31.8}B
7439-95-4 |Magnesium 375|B
7439-96-5 |Manganese 2.0|B
7440-02-0 |[Nickel 14.21U0
7440-09-7 |Potassium 1060]|U
7440-22-4 |Silver 2.410
7440-23-5 |[Sodium 1110 _
7440-62~2 {Vanadium_ 3.8|T
7440-66-6 |Zinc 20.7

Ftrbrerrrinrriitd

TS s e i e

| e
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
FORM I - IN
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U.s. EpPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGIX6
Lab Name: QUANTERRA MO Contract: 550.38%
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: WO721
Matrix (soil/water): WATER Lab Sample ID: 9404-002
Level (low/med): LOW Date Received: 09/21/95
% Solids: _ 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |[Concentration|cC Q M
7429-90-5 |Aluminum_ 24.6{0 B
7440-36-0 |[Antimony 45.9|U P_
7440-39-3 Barii? 7.0]B P_
7440-41-7 |Beryllium 0.67 8 P -
7440-43-9 |Cadmium___ 3.3.%? P
7440-70-2 (Calcium__ 1750 |B P_
7440-47-3 |Chromium_ 2.810 P_
7440-48-4 |Cobalt 4.31{U0 P_
7440-50-8 |Copper i8.4{B|___ _Ip”
7438-89-6 |[Irom 33.5{FR P_
7439-95-4 |Magnesium 48418 P_
7439-96-5 |Manganese 3.6|B P
7440-02-0 |Nickel 14,210 P_
7440-09-7 |Potassium 1060|U P_
7440-22-4 }Silver 2.2|0 b
7440-23-5 {Sodium 341 B P
7440-62-2 [Vanadium 13.2|B P_
7440-66-6 |Zinc 19.5)8g 1P~
Color Refore: Clarity Before: Texture:
Coloxr After: Clarity After: Artifacts:

Comments:
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U.S8. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSES DATAR SHEET
BOGJYO

Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO__ Case No.: SAS No.: SDG No.: W0721
Matrix (soil/water): WATER Lab Sample ID: 9380-002
Level (low/med): LOW___ Date Received: 09/19/95
% Solids: __0.0

Concentration Units (ug/L or wmg/kg dry weight): UG/L

CAS No. Analyte |Concentration|C o) M
7425-90-5 |AIuminum_ 24.6|0 P_
7440-36-0 |Antimony 45.81|0 P_
7440-39-3 |Barium 35.1(B P_ -
7440-41-7 |[Bexryllium 0.51]0U P_ -
7440-43-9 |Cadmium__ 3.1|0 P
7440-70-2 |Calcium__ 36400} P_
7440-47-3 |Chromium_ 14.7|B P
7440-48-4 |Cobalt 4.31{0 P_
7440-50-8 |Copper 4 .70 P_
7439-89-6 {Iron 58.5 1% P_ly
743%-95-4 |Magnesium 10400} P
7439-96-5 {Manganese 3.8{B P_
7440-02-0 |Nickel 14.210 P
7440-09-7 |Potassium 32408 P
7440-22-4 |Silver 2.210 P_
7440-23-5 |Sodium 67804 P_
7440-62-2 {Vanadium_ 24.6 B P_
7440-66-6 |Zinc 28.51/ P_ltA
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts

Comments:
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U.S. EPA - CLP .
1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGJIY1

Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO _Case No.: SAS No. : SDG No.: W0721
Matrix (soil/water): WATER Lab Sample ID: 9380-004
Level (low/med): LOW_ Date Received: 09/19/95
% Solids: __0.0

Concentration Units (ug/L or wmg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M
7429-90-5 [Aluminum _ 24.6|U P_
7440-36-0 |Antimony 45.91{0 P_
7440-39-3 {Barium 35.8|B P_
7440-41~7 |[Beryllium 0.58(U0 P_ =
7440-43-9 |Cadmium___ 3.0 P
7440-70-2 [Calcium___ 37200(_ P_
7440-47~3 |Chromium_ 11.11B P_
7440-48~-4 |[Ccbalt 4.3{0 P_
7440-50-8 |Copper 4.710 P_
7439-89-6 |[Iron 37.8.% P
7439-85-4 (Magnesium 10600 P
7439-96-5 |Manganese 4.11B P
7440-02-0 |[Nickel 14.2|U P_
7440-05-7 |Potassium 43301{B P
7440-22-4 |Silver 2.2|0 P_
7440-23-5 |(Sodium 7140| P_
7440~-62-2 |Vanadium_ 23.0|RB P
7440-66-6 |Zinc 28.3 4 P_[LA
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments :
Q35 12lfas
FORM I - IN
SW-846

V181818 Fary



LOCEHEED ANALYTICAL: SERVICES

Sample Results

Client Sample ID: BOGJY4 Date Collected: 14-SEP-95

Matrix: Watex Date Received: 16-SEP-95

Percent Solids: N/A

i Resut? e a5,
ALUMINUM, TOTAL wg/l 6010 0.035 0.029 8 27912 | Ls379-2
ANTIMONY, TOTAL mg/L 6010 | < 0.058 0.058 | \J_ 1 16-0CT-95 | 27912 | L5379-2
ARSENIC, TOTAL wart 6010 | < 0,098 0098 [ |. 1 16-0CT-95 | 27912 | L5379-2.
BARIUM, TOTAL mg/L 6010 0.030 0.021 B 1 16-0¢T-95 | 27912 | Ls379-2
BERYLLIUH, TOTAL ma/L 6010 | < 0.0010 | 0.0010 | 1 16-0CT-95 | 279127 | L5379-2
CADMIUM, TOTAL mg/L 6010 | < 0.0050 | 0.0050 [ 1 16-0CT-95 | 27912 | 15379-2
CALCIUM, TOTAL wg/L. £010 8z. 0.032 1 16-0¢7-95 | 27912 | LS379-2
CHROHIUM, TOTAL ma/L 4010 0.0043 | 0.0030 8 1 16-0CT-95 | 27912 | LS379-2
COBALT, TOTAL mg/L 6010 | < 0.0060 | 0.0060 | (4 1 16-0CT-95 | 27912 | LS379-2
COPPER, TOTAL g/l 6010 < 0.0030 0.0030 u 1 16-0CT-95 27912 1L5379-2
1RON, TOTAL og/L 5010 0.15 0.012 1 16-0CT-95 | 27912. | 15379-2
LEAD, TOTAL wafl 6010 | < 0.056 0.056 {4 1 16-0CT-95 | 27912 | 1L5379-2
HMAGHESTIUH, TOTAL mg/L 6010 17. 0.050 1 16-0CT-%95 2re12 L5379-2
HAHGANESE, TOTAL ma/L 6010 o.0042 | o0.0020 8 1 16-0CT-95 | 27912 | L5379-2
NICKEL, TOTAL wg/L 6010 | < 0.015 0.015 1 (| 1 16-0CT-95 | 27912 | LS379-2
POTASSIUY, TOTAL mgft 4010 7.4 0.60 1 16-0CT-95 | 27912 | L5379-2
SELENTUM, TOTAL ag/L 6010 | < 0.087 0.087 |y i 16-0ct-95 | 27912 | 15379-2
SILVER, TOTAL wg/L 6010 | < 0.0060 | 0.0040 | (L 1 16-0CT-95 | 27912 | L5379-2
SOOIUM, TOTAL ma/L 6010 150 0.070 1 16-0CT-95 | 27912 | L5379-2
THALLIUM, TOTAL og/L 4010 0.073 0.050 B 1 16-0CT-95 | 27912 | LS379-2
VANADIUM, TOTAL ma/L 5010 0.0080 | 0.0040 B 1 16-0CT-95 | 27912 | 15379-2
ZINC, TOTAL mart 6010 0.019 0.0040 /w’& 1 16-0cT-95 | 27912 | 15379-2
AAS “(uq[qs

00007



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGJIYS Date Collected: 14-SEP-95
Matrix: ¥ilt H20 Date Received: 16-SEP-95
Percent Solids: N/A

Constitientos it 7] project aral|Uiticidal: Foate WV AASER]  Last
SERAT £ JReporting| i Quals 4yt im0 Batch’: ID{Sample” 1D
ALUMINUM, DISSOLVED mg/L 6010 0.039 0.029 8 1 16-0CT-95 | 27913 | LS379-21
ANTIHOHY, DISSOLVED @3/l 6010 | < 0.058 0.058 | g 1 16+0C7-95 | 27913 | 15379-21
ARSERIC, DISSOQLVED ma/L 6010 | < 0.098 0.098 | () 1 16-0CT-95 | 27913 | L5379-21
8ARIUM, DISSOLVED ma/l £010 0.030 0.021 8 1 16-0CT-95 | 27913 :.5379-;-
BERYLLIUM, DISSOLVED ma/L 6010 | < 0,0010 | 0.0010 ! (4 1 16-0CT-95 | 27913 | L5379-21
CADHIUM, DISSOLVED ma/l 6010, | < 0.0050 | 0.0050 | ({ 1 16-0cT-95 § 27913 | L5379-21
CALCIUH, DISSOLVED ®g/L 6010 Q0. 0.032 1 16-0CT=95 | 27913 Ls379-21
CHROMIUM, DISSOLVED mg/L, 6010 | < 0.0030 | 0.0030 | (y 1 16-0CT-95 | 27913 | LS379-21
COBALT, DISSOLVED mg/L 6010 0.0076 | 0.0060 8 1 16-0CT-95 | 27913 L5379-21
COPPER, DISSOLVED ng/L 6010 { < 0.0030 { 0.003¢ |y 1 16-0CT-95 | 27913 | LS379-21
IRON, DISSOLVED mg/L 6016 | < 0.012 0.012 () 1 16-0cT-95 | 27913 | 15379-21
LEAD, DISSOLVED mg/L 6010 | < 0.056 0.056 | 1 16-0C7-95 | 27913 | L5379-21
HAGHES IUM, DISSOLVED mg/L &010 18. 0.050 1 16-0CT-95 27913 L5379-21
HMANGAHESE, DISSOLVED ma/L 6010 < 0.0020 | 0.0020 | 1 16-0CT-95 § 27913 L5379-21
NICKEL, DISSOLVED mg/L &010 < 0,015 0.015 {4 1 16-0CT-95 | 27913 L5379-21
POTASSIUM, DISSOLVED mg/L 6010 7.9 0.0 1 16-0¢T-95 | 27913 | 13379-21
SELENIUM, DISSOLVED ma/L 6010 | < 0.087 0.087 | 1 16-06T-95 | 27913 | LS379-21
SILVER, OISSOLVED ma/L. 6010 | < 0.0040 | 0.0060 } (4 1 16-0CT-95 | 27913 | L5379-21
SODIUM, DISSOLVED wo/l 4010 150 6.070 i 16-0c1-95 | 27913 | Ls379-21
THALLIUM, D[SSOLVED mg/L 6010 0.089 0.050 B 1 16-0CT-95 | 27913 | LS379-21
VANADIUH, DISSOLVED mg/L 6010 0.0085 | 0.0040 8 1 16-0C7-95 | 27913 | L5379-21
ZiHC, DISSOLVED wg/L 6010 0,011 0.0040 B 1 16-0C7-95 | 27913 | L3379-21

00CuU7e
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/l) Page 1_of_2_

Project: BECHTEL-HANFORD
Laboratory: Quanterra

Case [SDG: Wo699

Sample Number BOGJSS BOGJS8 BOGJTO BOGJT1 BOGJT2 BOGJT3 BOGJVD BOGJV1 BCGJVE BOGJVY
Location 198—N~21 |199~-N-21 {199-N-25 |199-N-25 [195~-N—26 [199~N—-26 |199~N~54 |199—-N—-54 | {99—N—- 75[195~N-75
Remarks

Sample Date 09/14/95 09/14/95 09/05/85 09/05/25 09/05/35 09/05/95 09/13/95 09/13/95 09/12/95 09/12/95
General Chemistry | CRDL |Result [Q [Result |Q [Result |Q |[Result |Q Aesult |Q |Result |Q | Result|Q [Result [Q | ResultfQ | Result|Q
Chloride 0.2 21.1 21.4 11.3 11.5 17.4 18.1 23.1 23.5 1.32 1.35
Fluoride 0.1 0.45 0.47 0.30 0.31 0.75 0.73 0.20|U 0.20|U 0,14 0.16
Nitrate—N 0.2 8.59({d 8,39|J 210(J 21714 13.8{d 14.91J 4.93(J 4.96| J 1.601J 1.60(J
Nitrite—N 0.2 0,020/UR|  0.020{UR] 0.020({UR] 0.0204UR}  0.020|UR; 0.020] UR 0.020]UR{ 0.020{UR| 0.0200UR| 0.020(UR
Ortho —~Phosphate 0.5 0.50{ UR 0.50| UR 0,50 UR 0.50 | UR 0.501UR 0.50|UR 0.50|UR 0.50|UR 0.50 | UR] 0.50| UR
Sulfate 0.5 326 325 224 225 149 148 260 254 16.4 16.2
Spec. Conductivity N/A| 1080 NA 777 NA 772 NA 962 NA 187 NA
Turbidity 1 1.06|J NA 0.45]J NA 3.85|J NA | 0.4514 NA 0.16]J NA

pH +i-0.05 7.78]J NA 8.26|J NA 7.92}4 NA 7.341J NA 8.151J NA

Oil and Grease 0.98|U NA 0.95|U NA 10.6 NA 0.95{U NA NA NA
TPH 0.48 ] UR! NA 0.4 | UR| NA 0.48)UR NA 0,48/ UR NA MNA NA

/?ﬁC /l//fy | A |

NA = Not Analyzed, Turbidity (NTU), Speciﬁd Conductivity (umhosfem), pH (pH units)
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/) Page_2 of 2_

Project: BECHIEL--HANFORD
Lahoratory: Quanterra

Case | SDG; W0B99

Sample Number BOGJWO BOGJW1 BOGJW4 BOGJWS BOGJX4 BOGJX5 BOGJX8 BOGJX9 BOGJY2 BOGJY3
Location 195—N-76 |199—N-76 [199—~N-80 |199—N-80 {199~-N-54 |199—-N-54 |199—-N~-54 |198~N~54 |199-N--75 | 198—N-75
Remarks Trip blank  §Trip blank  |Duplicate | Duplicate | Duplicate | Duplicate
Sample Date 09/05/95 | 09/05/95 09/11/85 09/11/95 09/13/95  [09/13/85 03/13/95 09/13/85 08/12/95 09/12/95
General Chemistty | CRDL |Result [Q |[Result [Q [Result {Q [Result [Q [Result |Q [Result (G [Result |Q |Result [Q |Result |Q [Result |Q
Chloride 0.2 1.23 1.20 2.24 233 0,20|U 0.20 [U 22.5 23.0 1.27 1.33
Fluoride 0.1 0.10jU 0.11 0.32 0.33 0.10|U 010U 0.20|U 0.200U 0.15 Q.16
Nitrate—N 0.2 1.95(J 1.93[J 1.96|J 1.841dJ 0.28J 0.047|J 4.91)J 5.00(J 1.59|J 1.56(J
Nitrite—N 0.2 0.0200UR|  0.020{UR| 0.0204UJ 0.020{UJ 0.020 UR|  0.0200UR| 0.020{UR| 0.020]UR| 0.0200UR|  0.020 UR
Ortho—Phosphate 0.5 0.50|UR 0.50|UR 0.50|UJ 0.50{UJ 0.50| UR 0.50| UR 0.50 | UR 0.50|UR 0.50|UR 0.50|UR
Sulfate 0.5 12.2 12.5 48.6 48.7 0.50|U 0.50|U 255 258 16.4 16.2
Spec. Conductivity N/A 177 NA 372 NA 100|U NA 969 NA 186 NA
Turbidlty 1 0.82|J NA 0.411J NA 0.95|J NA 0.38(J NA 0.10}UJ NA

pH +/-0.05 8.23|J NA 7.951J NA 5,74|J NA 7.535{J NA 8.15|J NA

Qil and Grease NA NA NA NA 2,23 NA 0.98(U NA NA NA
TPH NA NA NA NA 0.48|UR NA 0.48{URA| NA NA NA

/?/.56 /2///7;

NA = Not Analyzed, Turbidity (NTU), Specific Conductivity {umhos/em}, pH (pH units)



£80000

GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/) Page_1 of__2

Project: BECHTEL-HANFORD
Laboratory: Quanterra

Case [SDG: wo721

Sample Number BOGHX7 BOGJSY BOGJV2 BOGJVE BOGJV7 BOGJW2 BOGJWS BOGJWS6 BOGJWS8 BOGJXO
Location 199-N-3 [199—-N—20 [199-N-64 [199-N-70 [199—N-70 [199--N-77 {199-N-77 198~N-64 [199-N-20
Hemarks EB EB EB
Sample Date 09/15/95 09/20/85 09/20/95 09/18/35 09/18/95 09/15/35 09/15/95 08/15/95 09/20/85 09/20/95
General Chemistty | CHDL [Resulf [Q |[Hesulf [ |Result |Q |Result [Q [Hesulf [Q [Hesult O | Hesult [O [Hesult [Q | Hesult[G | Hesult[Q
Chloride 0.2 30.6 NA 50.3 4.86 4.68 5.85 6.14 0.20|1U 0.20|U 0.20(U
Fluoride 0.1 0.204U NA 0,23 017 0.18 0.67 0.66 0.10|V o.10|U 0.10|U
Nitrate—N 0.2 16.4|J NA 14.4)1J 4.30]J 4.30(J 0.79{J 0.81]d 0.020|URl _0.020|UR] 0.020|UR
Nitrite—N 0.2| 0.020/UR NA 0020/ UR| 0,0200UR| 0.020/UR| 0.020/UR} 0.020/UR| 0,0200UR; 0.0200URI  0.020 UR
Ortho —Phosphate 0.5 0.50| UR NA 0.50{UR 0.50|UR 0.50(UR 0.50 {UR 0.50|UR 0.50/UR 0.50|UR 0.50)UR
Sulfate 0.5 143 NA 214 59.4 57.8 340 350 0.501U 0.50|U 0.50{U
Spec. Conductivity N/A| 1090 NA 824 814 NA 1040 NA 100jU 100|U 100U
Turbidity 1 1.75[J NA 4,324 0.59]J NA 0.931J NA 0.95}J 0.50|dJ 0.511J
pH +/-0.05 NA NA 8174 B.08|J NA 8.13(J NA 5.13}4 5.33|J 5.07]J
Oil and Gtease 0.94|U 2.94 NA NA NA NA NA 0.89{U 2.4 2.13
TPH 0.48 | UR 0.56 |UR NA NA NA NA NA 0.48[UR 0.50|UR 0,60 | UR

/Z@( )l///%_

NA = Nat Analyzed, EB = Equipment Blank, Turbidity (NTU), Specific Conductivity (umhosfcm), pH (pH units)
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/l) Page_ 2 of 2
Project: BECHTEL-HANFORD

Laboratory: Quanterra

Case {SDG: wWo721

Sample Number BOGJX2 BOGJX3 BOGJX6 BOGJYO BOGJY1

Location 189-N—-64 |{199-N-70 [199--N-70

Remarks Trip Blank | Trip Blank | Trlp Blank [ Duplicate | Duplicate

Sample Date 08/15/95 09/15/95 08/20/95 09/18/95 08/18/95

General Chemisiry | CADL [Result [Q [Resuit {Q |Result |Q |Result |Q |Result [Q |Result |Q [Result |Q [Result |Q |Result |Q {Besult |Q
Chloride 0.2 0.201U 0.20{U 0.201U 4.58 4.80

Fluoride 0.1 0.101U 010U 0.10}U 0.18 0.19

Nitrate—N 0.2 0.020|UR| 0.020|UR|] 0.020|UR 4.26|J 4.23]J

Nitrite—N 0.2 0.020]UR| 0.020{UR| 0.020{UR| 0.0200UR| 0.020{UR

Qrtho —Phosphate 0.5 0.50 | UR; 0,50 | UR 0.50| UR 0.50] UR 0.50 {UR

Sulfate 0.5 0.50]U 0.50|U 0.50(U 57.6 58.7

Spec. Conductivity N/A 314 NA jo0|U 100|U NA

Turbidity 1 0.29]J NA 0.75]J 0.28(J NA

pH +—0.05 5.46|J NA 5.16|J 8.10[J HA

Qil and Grease 0,95/ U NA 2.63 MNA NA

TPH 0.48|UR NA 0.48 |UR NA NA

ABC 12/, /55

NA = Not Analyzed, EB = Equipment Blank, Turbidity (NTU), Specific Conductivity {umhosfcm), pH (pH units)
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/} Page_1_of 1__

Project: BECHTEL—HANFORD
Laboratory: Lockheed

Case [sDG: LK5379

Sample Number B0GJY4 BOGJYS
Location 199—~N--21 {199-N-21
Remarks Split Split
Sample Date 09/14/95 05/14/95

General Chemistry [CRDL [Result |Q |Result [Q {Result |Q |Result |Q |Result {Q |Result |Q | Result|Q [Result |Q | Result|Q | Result|Q
Chloride 0.2 20 20

Fluoride 0.1 0.1y 0.1|U
Nitrate—N 0.2 8.1]J 8.3|J
Nitrite— N 0.2 0.01|UR 0.01 [UR|
Ortho~Phosphate 0.5 0.1 {UR 0.1|UR
Sulfate 0.5 300 300
Spec. Conductance N/Al 1100 NA
Turbidity 1 0.64]J NA

pH +/-0.05 7.8]J NA

Oil and Grease 5.00| UR NA
TPH 1.00|U NA

REC s34 L

NA = Not Analyzed, Turbidity {NTU), Specific Conductivity {umhos/cm}, pH (pH units}
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Quanterra~Richland
P.0. Box 1970
Richland, WA 99352

Project: 550.99
Category: Chlorides

Method: EPA 300.0 2;‘22%&"32& gg;ggﬁg

Matrix: LIQUID Report Date : 10/719/95
Client Quanterra ) Blank Sample Prep. Analyses Detection

0] o Analyte CAS Humber Name Date Date Result uUnit Qual. Limit oil.
B0GJT0 $273-001 Chilorice 16857-00-6 GCBLKI7766-1 ~ O9/11795 09711795 11.3 MG/L 1.00 5
BOGJTO 9273-0010UP  Chloride 16887-00-6 QCBLK77766-1  09/11/95 09/11/95 11.7 HG/L 1.00 5
BOGJTO 9273-001HS  Chloride 16887-00-6 QCBLKTT766-1 09711795 09/11/95 95 XREC 10
80GIT2 $273-002 Chloride 16887-00-6 QCBLKT7766-1 09711795 09/11/95 17.4 HG/L 1.00 5
BOGJIWO 9273-003 chloride 16887-00-6 QCBLKT7766-1  09/11/95 09/11/95 1.23 Ho/L 0.20 1
BOGJWY 9273-004 chloride 16887-00~6 QCBLKTT766-1  09/11/95 09/11/95 1.20 He/L 0.20 1
BOGJIT1 9273-005 chioride 16887-00-6 QCBIX77766-1  09/11/95 09/11/95 11.5 NG/L 1200 5
BOGJT3 9273-006 chloride 16867-00-6 QCBLK77766-1  09/11/95 09/11/95 18.1 HG/L 1.00 5
BOGJW4 9319-001 Chloride 16887-00-6 QCBLK7B341-1  09/15/95 09/15/95 2.24 MG/ 0.20 1
BOGIUS 9319-002 chtoride 16887-00-6 QCBLK7B341-1  09/15/95 09/15/95 2.33 Ho/L. 0.20 1
BOGJY2 9336-001 Chloride 16887-00-6 QCBLK78546-1  09/19/95 09/19/95 1.27 Ha/L 0.20 1
BOGJVS 9336-002 chloride 16887-00-6 QCBLK78546-1  09/19/95 09/19/95 1.52 HG/L 0.20 1
B0GIYS 9336-003 chleride 16887-00-6 QCBLK78546-1  09/19/95 09/19/95 1.33 MG/L 0.20 1
BOGJIVY 0536-004 chtoride 16887-00-6 QCSLKT8S46-1  09/19/95 09/19/95 1.35 HG/L 0.20 1
BOGJXS 9347-001 chloride 16887-00-6 QCBLK79282-1  09/27/95 09/27/95 22.5 He/L 1.00 5
BOGIX4 9347-002 ctiloride 16837-00-6 QCBLKT9282-1  09/27/95 09/27/95 0.20 HG/L U 0.20 1
80GJIV0 9347-003 chtloride 16887-00-6 QCBLK79282-1  09/27/95 09/27/95 5.1 Ho/L 1.00 5
80GJXS 9347-004 chloride 16887-00-6 GQCBLK79282-1  09/27/95 09/27/95 0.20 KG/L U 0.20 1
BOGJX? 9347-005 chloride 16887-00-6 QCBLK79282-1  09/27/95 09/27/95 23.0 HG/L 1.00 5
BOGIVY 9347-006 chloride 16867-00-6 QCBLK79282-1  09/27/95 09/27/95 23.5 MG/L 1.00 5
60GJs8 $364-001 chtoride 16887-00-6 QCBLK78809-2  09/22/95 09/22/95 21.1 HG/L 1.00 5
80GJS9 9364-002 chloride 16887-00-6 QCOLKTBB09-2  09722/95 09722/95 21.4 HG/L 100 5
HA QCBLK77766-1  Chloride 16887-00-6 QCBLK77766-1  09/11/95 09/11/95 0.20 HG/L U 0.20 1
NA QCBLK78341-1  chloride 16887-00-6 QCBLK7E341-1  09/15/95 09/15/95 0.20 MG/L U 0.20 1
HA QCBLK7ES46-1  Chloride 16887-00-6 QCBLK78546-1  09/19/95 09/19/95 0.20 KG/L U 0.20 1
HA QCBLK78809-2  Chloride 16887-00-6 GQCBLK78B809-2  09/22/95 09/22/95 0.20 HG/L U 0.20 1
NA QCBLK79282-1  Chloride 16887-00-6 QCBLKY9282-1  G9/27/95 09/27/95 0.20 HG/L U 0.20 1
KA QCLCSTT7E6-1  Chloride 16887-00-6 QCBLK7ZT66-1  09/11/95 09/11/95 93 %REC 1
HA QCLCS78341-1  Chloride 16887-00-6 QCBLK78341-1  09/15/95 09/15/95 93 %REC 1
HA QCLCS78546-1  Chloride 16887-00-6 QCBLK78546-1 09719795 09/19/95 91 %REC 1
HA QCLCSYB809-3  Chloride 16887-00-6 GQCBLKTB809-2 09722795 09/22/95 95 XREC 1
HA acLesS79282-1  Chtoride 16887-00-6 QCBLK79282-1  09/27/95 09/27/95 92 XREC 1

‘.
p‘ﬁ;{t [«
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Quanterra-Richland
P.O. Box 1970

Richland, WA 99352

Category: Fluoride Project: 550.99 sample Date 3 09/05/95

Hateix: LIGUID Repor: Dace.  10/19/98
Client Quanterra 8lank Sample Prep. Analyses Detection

1D 10 Analyte CAS Humber Name Date Date Result Unft qual. Limit Dil.
80GJTO 9273-001 Flusride 16964-48-8 QCBLKII766~1  09/11/93 09711795 G.50 HG/L 0.10 1
BOGJTO 9273-0010UP Fluoride 16984-48-8 QCBLKTTT656-1 09711795 09/11/95 0.30 MG/L 0.10 1
BOGJTO 9273-0014s Fluoride 16984-48-8 QUBLKT7766-1 09/11/95 09/11/95 95 ¥REC 1
BOGJT2 9273-002 Fluoride 16984-48-8 QC8LK77766-1 09711795 09/11/95 0.75 HG/L 0.10 1
BOGJIWO 9273-003 Fluoride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 0.10 MG/l U 0.10 1
BOGJIW 9273-004 Fluoride 16984-48-8 QCBLKT7766-1 09711795 09/11/95 0.11 MG/L 0.10 1
BOGJT1 9273~005 Fluoride 16984-48-8 CQCBLKT/766~1  09/11/95 09/11/95 0.31 KG/L 0.10 1
BOGJT3 927T3-006 Fluoride 16984-48-8 QCBLKT7766-1 09711795 09711795 0.7F MG/L 0.10 1
BOGJYS 9319-001 Fluoride 16984-48-8 QCBLET8341-1 09715795 09715795 0.32 MG/L 0.10 1
80GIUS 9319-002 Fluoride 16984-48-8 QCBLK7B341-1 09715795 Q9715795 0.33 MG/L 0.10 1
80G4Y2 9336-001 fluoride 16984-48-8 QCBLK78546-1 09719795 09719195 0.15 MG/L 0.10 1
a0GJIve $336-002 Fluoride 16984-48-8 QCBLK78546-1 019795 09719495 0.14 HG/L c.10 1
BOGJYS 9336-003 Fluoride 16984~48-8 QUBLXTE546-1 09719795 09719495 0.16 HG/L 0.10 1
BOGJVD 9336-004 Fluoride 16984-48-8 QCBLYTB546-1 09719795 09719495 0.16 HG/L 0.10 1
B80GJIX8 9347-001 Fluoride 16984-48-8 QCBLKT9282-1 09727795 09/27/95 0.20 KG/L U 0.20 2
BOGIX4 9347-002 Fluoride 16984-48-8 QCBLK?9282-1  O9/27/95 09/27/95 0.10 MG/L U 0.10 1
B0GJVO 9347-003 Fluoride 16984-48-8 QCBLK79282-1 QF2T/95 097277195 0.20 HMG/L U 0.20 2
80GJXS 9347-004 Fluoride 16984-48-8 QCBLK79282-1 Q2T 195 09727795 0.10 HG/L U 0.10 1
BOGIXY F347-005 Fluoride 16984-48-8 QCBLKT9282-1 09727795 09/27/95 0.20 HG/L U 0.20 2
B0GSV1 9347-006 fluaride 16984-48-8 QCBLK79282-1 09727795 09727795 0.20 MG/L U 0.20 2
B0GJISE 9364-001 Fluoride 16984-48-8 QCBLK78809-2 09/22/95 09/22/95 0.45 HG/L 0.20 2
BOGJS? 9364-002 Fluoride 16984~48-8 QCBLK78809-2 09722795 09722195 0.47 HG/L 0.20 2
HA QcBLK77T66-1  Fluoride 16984~48-8 CQCBLEKTTT66-1  09/711/95 09/11/95 0.10 MG/L U 0.10 1
HA acaLKva3si-1  Fluoride 16984-48-8 QCBLK78341-1 09715795 69715795 0.10 HG/L U 0.10 1
HA QCBLKVE546-1  Flueride 16984-48-8  QCBLKTB546-1 09/19/95 09/19/95 0.10 HG/L U 0.10 1
HA QCBLKT8809-2  Fluoride 16984-48-B QCBLKT8809-2  09/22/95 09/22/95 0.10 KG/L U 0.10 1
HA QLBLK79282-1  Flueride 16984-48-8 QCBLKT9282-1 Q27195 09727795 0. 10 KG/L U 0.10 1
NA QCLCST7766-1  Fluoride 16984-48-8 QCBLK77766-1 09711795 09/11/95 838 %REC 1
HA QCLCSTE341-1  Fluoride 16984-48-8 QCBLK7B341-1 09715795 09/15/95 99 XREC 1
NA QCLCS78546-1  Fluoride 16984-48-8 QCBLKT8546~1 09719795 09/19/95 96 XREC 1
HA QCLCS728809-3  Fluoride 16984-48-8 QCRLK7BB09-2  09/22/95 09/22/95 94 %REC 1
NA QCLCST9282-1  Fluoride 16984-48-8 QCBLK79282-1  09/27/95 09/27/95 95 %REC 1
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Quanterra-Richland
f.0. Box 1970
Richland, WA 99352

Project: 550.99
Category: Hitrate

Method: EPA 300.0 S ot bite © Dajaiss

Mateix: LIQUID Report Date : 10/19/95
Ctient Quantercra Blank Sample Prep. Analyses Detection

10 10 Anaiyte CAS Hurber Hame Date Date Result Unjt qQual. Limit ©pil.
BOGITO 9273-001 Witrate-H T4797-55-8 OQCBLK(7766-1  09/11795 09711795 £.10 NG/L - 0.10 5
BOGJTO 9273-0010UP  Hitrate-N 14797-55-8 QCBLKTITS6-1 09711795 09/11/95 2.13 MG/L 0.10 5
BOGITO 9273-0014s Hitrate-N 14T97-55-8 QCBLKTT766-1 09711795 09711795 104 ¥REC 5
BOGIT2 9273-002 Nitrate-§ 14797-55-8  QCBLKTY766-1  09/11/95 09/11/95 13.8 Ma/L. ] 0.40 20
BOGIWO 9273-003 Nitrate-N 14797-55-8 QCBLK?7766-1  09/11/95 09/11/95 1.95 Ma/L \ 0.10 5
BOGJW1 9273-004 Nitrate-N 14797-55-8 QCBLKTT766-1 09711795 09711795 1.93 NG/L 0.10 5
BOGITT 9273-005 Nitrate-N 14797-55-8. QUBLKTZTE6-1 09711795 O9/11/95 2.17 Me/L "6.40 5
BOGITS 9273-004 Hitrate-H 14T97-55-8 QCBLKZ7766-1 09711795 09/11/95 14.9 He/L 0.40 20
BOGIWG 9319-001 Hitrate-N 14797-55-8 QCRLK78341-1  09715/95 09/15/95 1.96 Me/L 0.10 5
BOGIWS 9319-002 Hitrate-N 14797-55-8 QCBLKTA341-1 09715785 09715795 1.94 Ho/L 0.10 5
BOGJYZ $336~001 Hitrate-N 14797-55-8 QCBLK7BS46-1 09719795 09/19/95 1.59 Ha/L 0.040 2
BOGJVE 9336-002 Nitrate-N 14797-55-8  QCBLKTBS46-1  09/19/§5 C9719/95 1.60 Ne/L 0.040 2
BOGJY3 9335-003 Hitrate-n UT9T-55-8 QCBLKTBS46-1 09719795 09719795 1.56 MG/L 0.040 2
BOGJVY 93356-004 Nitrate-¥ 14797-55-8 QCBLK7BS46-1  09/19/95 09/19/95 1.60 Me/L 0.040 2
BOGJXE ¥347-001 Hftrate-§ 14797-55-8 QCBLKT9282-1  09/2T/95 O9/27/95 4.91 He/L .10 5
BOGJIXS 9347-002 Hitrate-N 14797-55-8 QCBLKY9282-1  09/27/95 09/27/95 0.28 HG/L 0.020 1
20GIVO 9347-003 Nitrate-H 14797-55-8 QCBLXT9282-1  O9/27/95 09/27/95 4.95 MG/L 0.10 5
80GJXS 9347-004 Nitrate-N 14797-55-8 QCBLK79282-1  09/27/95 09/27/95 0.047 MG/L 0.020 1
BOGJXS 9347-005 Hitrate-H 14797-55-8  QCBLK79282-1 09727795 O9/27/95 5.00 MG/L 0.10 5
BOGIVY 9347-006 Hitrate-N $4797-55-8 QCBLK79282-1  09/27/95 09/2T/95 4,96 MG/L 0.90 5
BOGJSS 9364-001 Hitrate-y 14797-55-8 CQCBLE78309-2  09/22/95 09/22/95 8.59 HMG/L 0.40 20
80GJS9 9364-002 Hitrate-N 14T97-55-8 QCBLKTB809-2  09/722/95 09/22/95 8.39 MG/L 0.40 20
HA QCBLK77766-1  Mitrate-N 4797-55-8 GCBLKTT766-1  09/11/95 09711795 0.020 MG/L U 0.020 1
NA QCBLK7E341-1  Nitrate-N 14797-55-8 QCBLK7E341-1  09/15/95 09/15/95 0.020 MG/L U 0.020 1
HA QCBLK78546-1  Mitrate-H 14797-55-8 QCBLKTES46-1 09719795 09/19/95 0.020 N&/L U 0.020 1
NA QCBLK78809-2  Nitrate-N 14797-55-8 QUBLK7BRO09-2  09/22/95 09/22/95 0.020 KG/L. U 0.020 1
HA QCBLK79282-1  Hitrate- 14797-55-8 QCBLK79282-1  09/27/95 09/27/%5 0.020 MG/L U 0.020 1
NA QCLCST7766-1  Mitrate-H 14797-55-8 QCBLKTT766-1 09711795 09/11/95 100 %REC 1
NA QCLCSTE341-1  Nitrate-H 14797-55-8 OCBLKTB341-1  09/15/95 09/15/95 96 ¥REC 1
HA QCLCST8546-1  Nitrate-d 4797-55-8 QCBLK7ZBS45-1 09719795 09719795 96 XREC 1
NA QCLCS7B809-3  Hitrate-N 14797-55-8 QCBLK7TA809-2  09/22/95 09/22/95 98 WREC 1
HA QLLCSTP282-1  Mitrate-H 14797-55-8 OCBLK79282~1  O9/27/95 09/27/95 100 %REC 1
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quanterra-Richiand
pP.0. Box 1970

Richland, WA 99352

Category: MNitrite project: 550.99 sample Date : 09/05/95

Matrix: Lioub Report bate. & Tort5sem
Ciient Quanterra Blank Sample Prep.  Analyses Detection

Io 10 Analyte CAS Number Name Date Date Result Unit aqual. Limit DL,
BOGJTO 0275-001 Hitrite-N T%i97-65-0 QCBLE77766-1  09/11795 09711795 0.020 MG/L U s, 0.020 1
BOGJTO 9273-0010UP  Mitrite-N 14797-65-0 QCBLKY7766-1 09711795 09711/95 0.020 MG/L U 0.020 1
BOGJTO 9273-0014S Hitrite-N 14797-65-0 QUBLKTTT66-1 09711795 09/11/95 91 XREC 5
BOGJT2 9273-002 Hitrite-N I4TIT-65-0 QCBLKTTTE6-1  09/11/95 09711795 0.020 K67/t U@ 0.020 1
B0GSWO 9273-003 Hitrite-N 14797-65-0 QCBLKTTT66-1 09711795 09/11/95 0.020 HG/L U 0.020 1
BOGJWT 9273-004 Hitrite-N 14T97-65-0 QCBLKTTT66~1 09711795 09/11/95 0.020 K5/L UE  0.020 1
BOGJIT1 9273-005 Nitrite-N 14797-65-0 QCBLKTTT66-1 09711795 09/11/95 0.020 MG/L U, 0.020 1
BOGITS 9273-006 Hitrite-N 14T97-65-0 QCBLKI7T66-1 09711795 09/11/95 0.020 MG/L U 0.020 1
BOGJUS 9319-001 Hitrite-R 14797-65-0 QCBLK78Z41-1  O9/15/95 C9/15/95 0.020 M6/t uJ  0.020 1
BOGJWS 9319-002 Hitrite-N 14797-65-0 QCBLKTEZ4%-1 09715795 09/15/95 o.020 M6/ uJ  0.020 1
80GJIY2 9336-001 Nitrite-N 14797-65-0 OCBLK7BS46-1  O9/19/95 09/19/95 0.020 MG/L U@ 0.020 i
BOGJIVE 9336-002 Hitrite-N 14797-65-0 QCBLK78546-1  09/19/95 09/19/95 0.020 Me/L  u@®  0.020 1
BOGJYZ 9336-003 gitrite-N 14797-65-0 QCBLK78546-1 09719795 09/19/95 0.020 Ma/L UKL 0.020 1
BOGIVY 9336-004 Hitrite-N 14797-65-0 COCBLKTBS46-1 09719795 09/19/95 0.020 Me/L U§2  0.020 1
80GJXS 9347-001 Nitrite-N 14797-65-0 QCBLKIS282-1 09727795 09/27/95 0.020 Me/L UV  0.020 1
BOGJXS 9347-002 Hitrite-i I4T9T-65-0 QCBLKTS282-1  09/27/95 09/27/95 0.020 MG/L U R 0.020 1
BOGJVO 9347-003 Hitrite-N 14797-65-0 QCBLKT9282-1  O9/27/95 09/27/95 0.020 He/L U 0.020 1
BOGJXS 9347-004 Hitrite-N 14797-65-0 QCBLKT92B2-1  O9/27/95 G9/27/95 0.020 He/L. UR,  0.020 1
BOGJX9 9347-005 Hitrite-N 14797-65-0 QCBLKT9295-1  09/28/95 09/28/95 0.020 HG/L U@®_ ~ 0.020 1
BOGJV1 9347-006 Nitrite-N 14797-65-0 QCBLK?9295-1  09/28/95 09/28/95 0.020 M6/t U@  0.020 1
BOGJSS 9364-001 uitrite-N $4TO7-65-0 QCBLEKVBBO9-2  09/22/95 09/22/95 0.020 H6/L U ® 0.020 1
B0GISY 9364-002 Hitrite-N 14797-65-0 QCBLK78809-2  09/22/95 09/22/95 0.020 M6y;L U@ 0.020 1
HA QCBLKTT766-1  Hitrite-N 16797-65-0 QCBLKTT766-1 09711795 09/11/95 0.020 MG/L U 0.020 1
HA QCBLKT8341-1  Nitrite-N 14797-65-0 QCBLK7BI41-1  09/15/95 09/15/95 0.020 MG/L U 0.020 1
NA QUBEKTES46-1  Nitrite-N 14797-65-0 QCBLK7BS46-1 09719795 09/19/95 0.020 MG/L U 0.020 1
A QCBLK7E809-2  Hitrite-N 14797-65-0 QCBLK7B809-2  09/22/95 09/22/95 0.020 MG/L U 0.020 1
WA QCBLK79282-1  Mitrite-H 14797-65-0 QCBLKTS282-1  09/27/95 09/27/95 0.020 KG/L U 0.020 1
A QCBLETY295-1  Nitrite-N 14T97-65-0 QCBLKT9295-1  09728/95 09/28/55 0.020 HG/L U 0.020 1
HA QCLCST7766-1  Nitrite-N 14797-65-0 CQCBLKTTV66-1  09/11/95 09/11/95 101 %REC 1
HA QCLCS78341-1  Hitrite-N 4797-65-0 CCBLKTB341-1  09/15/95 09/15/95 95 %REC 1
HA QCLCS78S46-1  Mitrite-N 14797-65-0 QCBLK78546-1  09719/95 09/19/95 92 ¥REC 1
NA QCLCS78809-3  Mitrite-N 14797-65-0 QCBLK78809-2  09/22/95 09/22/95 94 %REC 1
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Category: Hitrite

Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Projectz 550.99

Sample Date : HA
Method: EPA 300,0 Receipt Date 1 MHA
Matrix: LIQUID Report Date : 10719795
Client Quanterra Blank Sample Prep. Analyses Detection
(7] 10 Analyte CAS Rumber Hame Date Date Result Unit Qual. Limit Dil.
WA QCLCS79282-1  Nitrite-n ThT97-65-0 GCBLKiv2Be-1  U9/2i/95 CII2i/95 P4 XREC 1
HA QCLCST9295-1  Hitrite-N 14797-65-0 QUBLKTI295-1 09728795 09/28/95 89 %REC 1
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Quanterra-Richland
P.0O. Box 1970
Richland, WA 99352
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@

\\\v\\"‘S

Hosoiet

Category: Orthophosphate Projectz 530.99 sample Date : 09705795
Hethod: EPA-300.0 Receipt Date : 09/06/95
Matrixs Report Date : 10719/95

Client Quanterra Blank Sample Prep. Analyses Detection
10 b61] Analyte CAS Humber Hame Date Date Result Unit Qual. Limit Dil.
BOGJTO $273-001 Ortho-Phosphate 14265-44-2 QCBLK(B341-1  09/15/95 09/15/95 0.50 WG/L WOR 0.50 1
80GJTO 9273-0010UP  Ortho-Phosphate 14265-44-2 GOCBLK7E341-1  09/15/95 09/15/95 6.50 He/L U 0.590 1
BOGJITO $273-001MS Ortho-Phosphate 14265-44-2 QCBLK7B341-1  09/15/95 09/15/95 100 *REC 1
BOGJTZ 9273-002 Ortho-Phesphate 14265-44+2 QCBLK7E341-1  09/15/95 09/15/95 0.50 MG/L  MOR  0.50 1
BOGJIWO 9273-003 Ortho-Phosphate 14265-44-2 QCBLK78341-1 09715795 09/15/95 0.50 Hest V¥ q.50 1
BOGIW1 9273-004 Ortho-Phosphate 14265-44-2 OQCBLK7E341-1 09715795 09/15/95 o.so Mere A UK os0 1
BOGJT1 9273-005 Ortho-Phosphinte 14265-64-2 QCBLK78341-1  09/15/95 09/15/95 0.50 Ho/t YUK 050 1
80GJTS 9273-006 Ortho-Phosphate 14265-44-2 QCBLKTE341-1 09715795 09/15/95 0.50 He/L ) A o.50 1
BOGJWS 9319-001 Ortho-Phosphate 14265-44-2 OCELKTB341-1  09/15/95 09715/95 0.50 kasL - ¥ UOT o.50 1
BOGJWS 9319-002 Ortho-Phosphate 14265-44-2 QCBLK7E341-1  09/15/95 09715795 0.50 K/t ¥ OT o0.50 1
BOGJY2 9336-001 Ortho-Phosphate 14265-44-2 QCBLK78546-1 09719795 09/19/95 0.50 oL M Uk a.50 1
BOGJVS 9336-002 Ortho-Phosphate 14265-44-2 QCBLK7B546-1  09/19/95 09/19/95 0.50 HG/L ;f Uk o.s0 1
80GJY3 $336-003 Ortho-Phosphate 14265-44-2 OCBLKTBS46-1 09719795 09/19/95 0.50 MG/L p’uﬁ 0.50 1
BOGIVY $336~004 Ortho-Phosphate 14265-44-2 QCBLKTBS46-1  09/19/95 09/19/95 0.50 Ho/L A UR  0.50 1
B0GJXB 9347-001 Ortho-Phosphate 14265-44-2 QCBLKTP282-1  09/27/95 09/27/95 050 He/t YUK o050 1
BOGJIXG 9347-002 Ortho-Phosphate 14265-44-2 QCBLKTY282-1  09/27/95 09/27/95 0.50 MG/L ¥ ol  o.s50 1
BOGIVO 9347-003 Ortho-Phosphate 14265-44-2 OQCBLKTY282-1  U9/27/95 09/27/95 0.50 gL Y YR 0.50 1
B0GJXS 9347-004 Ortho-Phesphate 14265-44-2 QCBLK79282-1  09/27/95 09/27/95 0.50 Ho/L YO R o.50 1
BOGJXS 9347-005 Ortho-Phosphate 14265-44-2 QCBLK79282-1  09/27/95 09/27/95 0.50 KG/L. yOR  0.50 1
BOGJVY 9347-006 Ortho-Phosphate 14265-44-2 QCBLK7T9282-1  O9/27/95 09/27/95 0.50 vG/L UK 0.50 1
B0GJSS 9364-001 Ortho-Phosphate 14265-44-2 QUBLKYEB09-2  09/22/95 09/22/95 0.50 HG/L /1'0& 0.50 L
80GJS9 9364-002 Ortho-Phosphate 14265-44-2 QCBLK78809-2  09/22/95 09/22/95 0.50 HG/L /\)R 0.50 1
HA QCBLK7B341-1  Ortho-Phosphate 14265-44-2 QCBLX7B341-1 09715795 09/15/95 0.50 MG/L U 6.50 1
HA QUBLK78546-1 Ortho-Phosphate 14265-44-2 QUBLKTBS46-1 09719795 09/19/95 0.50 MG/L U 0.50 1
HA QCBLKTEB09-2  Qrtho-Phosphate 14265-44-2 QCELK7BBO9-2 09722795 09/22/95 0.50 MG/L U 0.50 1
JHA QCBLKTYZ282-1  Ortho-Phosphate 14265-44-2 QCBLK79282-1  09/27/95 09/27/95 0.50 HE/L U 0.50 1
HA QCLCS78341-1  Ortho-Phosphate 14265-44-2 QCBLKTE341-1  09/15/95 09/15/95 112 %REC 1
NA QCLESTA546-1  Ortho-Phosphate 14265-44-2 QCBLKTAS46-1  09/19/95 09/19/95 103 %REC 1
HA QCLCSTBBO9-3  Ortho-Phosphate 14265-44-2 QCBLK78809-2  09/22/95 09/22/95 96 ZREC 1
HA QCLCS79282-1  Qrtho-Phosphate 14265-44-2 QCBLKT9282-1  09/27/95 09/27/95 102 ¥REC 1



auantecsa-Richland
P.0. Box 1970
Richland, WA 99352

Project: 550,99
Categotry: Sulfate

Method: EPA 300.0 Ramoipt Date & Qor0eron

Matrix: LIQUID : Report Date : 10/19/95
Cl{ient Quanterra Blank Sample Prep. Analyses Detection

10 10 Anatyte CAS Humber Hame Date Date Result Unit oaual. Limit DilL,
FOGITO 9273-001 Suifate 14808-79-8 QCBLKI7766=1 09711795 09711795 224 WG/L 10.0 20
BOGJITO 9273-001DUP Sulfate 14808-79-8 QCBLKTI766-1 e/ 11/95 09711795 225 MG/L 10.0 20
BORJTO 9273-001MS  sSulfate 14808-79-8 QCBLKTTT66-1  09/11/95 09/11/95 60 XREC 20
806472 9273-002 sulfate 14808-79-8 QCBLK7Z766-1  09/11/95 09/11/95 149 Ho/L 10.0 20
B0GJIWO 9273003 sulfate 14808-79-8 QCBLX77765~1 69711795 09711/95 12.2 He/L 0.50 1
BOGAI1 9273-004 Sulfate 14808-79-8 QCBLK7?7766-1  09/11/95 09/11/95 12.5 He/L 0.50 1
BOGJTS 9273-005 Sulfate 14808-79-8 QCBLK77766-1  09/11/95 09/11/95 225 HG/L L0 20
80GJTS 9275-006 Sulfate 14808-79-8 QCBLKT7766-1 09/11/95 09711795 148 MG/L 10.0 20
BOGJIWA 9319-001 Sutfate 14808-79-8 QCBLK78341-1 09715795 09/15/95 48.6 MG/L 2.50 5
BOGJWS 9319-002 Sulfate 14808-79-8 QCBLKTB341-1 09/715/95 09/15/95 48.7 MG/L 2.50 5
BOGIY2 9336-001 Sulfate 14808-79-8 QCBLKTB546-1  09/19/95 09/19/95 16.4 HG/L 0.50 1
BOGIVE 9335-002 Sulfate 14808-79-8 QCBLK78546-1  09/19/95 09/19/95 16.4 HG/L 0.50 1
BOGJYS $336~003 Sulfate 14808-79-8 QCBLK78SA6-1  09/19/95 09/19/95 16.2 Mo/L 0.50 1
BOGIVY 9336~004 sulfate 14808-79-8 QCBLK78S546-1  09/19/95 09/19/95 16.2 HG/L 0.50 1
BOGJXB 9347-001 Sulfate 14808-79-8 QCBLK79282-1  O09/27/95 09/27/95 255 MG/L 10.0 20
BOGIXG 9347-002 sulfate 14808-79-8 QCBLKT9282-1  09/27/95 09/27/95 0.50 MG/L U 0.50 1
BOGIVO 9347-003 sutfate 14808-79-8 QCBLK79282-1  09727/95 09/27/95 260 MG/L 16.0 20
BOGIXS 9347-004 Sutfate 14808-79-8 QCBLK79282-1 09727795 09/27/95 0.50 HG/L U 0.50 1
80GIXS 9347-005 Sulfate 14808-79-8 QCBLKT9282-1 09727795 09/27/95 258 MG/L 10.0 20
BOGJIV1 9347-006 Sulfate 14808-79-8 QCBLK79282-1  09/27/95 09/27/95 254 MG/L 10.0 20
B0GJSB 9364-001 Sulfate 14808-79-8 QCBLK7B809-2  09/22/95 09/22/95 326 MG/L 0.0 20
B80GJSY 9364-002 sulfate 14808-79-8 QCBLK7BB09-2  (9/22/95 09/22/95 325 HG/L 0.0 20
HA QCBLKT7766-1  Sulfate 14808-79-8 QCBLKTT766-1 09711795 09/11/95 0.50 MG/L U 0.50 1
NA QCBLK78341-1  Sulfate 14808-79-8 QCBLKY8341-1  09/15/95 09/15/95 0.50 HG/L U 0.50 1
HA QCBLK78546-1  Sulfate 14808-79-8 QCBLK7S8546-1  09/19/95 09/19/95 0.50 MG/L U 0.50 1
HA - QCBLK78809-2  Sulfate 14808-79-8 QCBLK78809-2  09/22/95 09/22/95 0.50 HG/L U 0.50 1
NA QCBLK79282-1  Sulfate 14808-79-8 QCBLK79282-1  09/27/95 09/27/95 0.50 MG/L U 0.50 1
HA QCLCS77766-1  Sulfate 14808-79-8 QCBLK77766-1  09/11/95 09/11/95 92 %REC 1
HA QCLCS78341-1  Sulfate 14808-79-8 QCBLKTBZ41-1  09/15/95 09/15/95 9% %REC 1
HA QCLCS78546-1  Sulfate 14808-79-8 QCBLKTB546-1 09719/95 09/19/95 92 ZREC i
NA QCLCSTS809-3  Sulfate 14808-79-8 CQCBLK7B809-2  09/22/95 G9/22/95 92 %REC 1
A QCLCSTS282-1  Sulfate 14808-79-8 QCBLKT9282-1  09/27/95 09/27/95 93 %REC 1
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Category: Conductivity EPA 120.1 Projectz 550.99 sample Date :  09/05/95
Method: EPA 120.1 Receipt Date : (9/06/%95
Hatrix: LIQUID Report Date = 10/19/95

Clggn ‘ Qua?;em Anatlyte CAS Number B““‘.}&““‘ g:?;' Mg;ﬁes Result Unit aqual. Def?;ﬁ:m oit.

BOGJTO 9273-001 Specific Condkc C-011 QCBLKT{v23-1 09713795 09715795 77¢ UNMHOS/CH 100 1

80GJTO 9273-0010UP  Specific Conduc C-011 QCBLKTT923-1  09/13/95 09/13/95 778 UMKOS/CH 100 1
BOGJITZ 9275-002 Specific conduc €-011 QCBLKTTY23-1  09/713/95 09/13/95 772 UNHOS/CH 100 1
BOGSHO 9273-003 Specific Conduc C-011 QCBLK77923-1  09/13/95 09/13/95 177 UMHOS/CM 100 1
BOGJIWG 9319-001 specific Conduc C-011 QCBLK7BTA1-1  09/25/95 09/25/95 372 UHHOS/CH 100 1
806JY2 9336-001 Specific Corckie C-011 QCBLK78781-1  09/25/95 09/25/95 185 LMHOS/CH 100 1
80GIVE 9336002 Specific Conduc C-011 QCBLK7B781-1  09/25/95 09/25/95 187 LHMHOS/CH - —100 1
BOGIXB 9347-001 specific Conduc C-011 QCBLK78TEY-1  09/25/95 09/25/95 969 UKHOS/CH 100 1
BOGJXL 9347-002 Specific Conduc C-011 QCBLK78781-1  09/25/95 09/25/95 100 UKHOS/CH U 100 1
80GJVO 9347-003 specific Conduc C-911 QCBLK787B1-1  09/25/95 09/25/95 962 UMHOS/CH 100 i
BOGJSE $364-001 Specific Conduc C-011 QCBLKTB781-1  09/25/9S 09/25/95 1090 UMKOS/CH 100 1
HA QCBLK77923-1  Specific Conduc C-011 QCBLKT7923-1 09713795 09/13/95 100 UMHOS/CK U 100 1
HA QCBLK7ETBE-1  Specific Conduc C-011 QCBLK7B7B1-1 (9725795 09/25/95 100 UMHOS/CH U 100 1
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Quanterra-Richland

P.0. Box 1970

Richland, WA 99352

Category: Oil & Grease EPA 413.1 Project: 550.99 Sample Date : 09/05/95
Method: EPA 413.1 Receipt Date : 09/06/9%
Matrixz LIQUID Report Date : 10/19/95
Client Quanterra Blank Sample Prep. Analyses Detection

1D 10 Anzlyte CAS Humber Hame bate Date Result Unft qual., Limit Dit.
B0GJT0 9273-001 Oil & Grease  C-007 QUBLK77768~1 0971795 U9/12/95 0.95 NG/L U 0.55 1
BOGJTO 9273-0010UP  Ofl & Grease  C-007 QCBLKT7768-1 09712795 09712795 0.98 MG/L U 0.98 1
BOGJT2 9273-002 Oil & Grease c-007 QCBLK77768-1 09712795 09112195 10.6 MG/L 0.94 1
B0GJXB 9347-001 OfL & Grease  C-007  QCBLK7B47-1  09/21/95 09/21/95  0.98 MG/L U 0.8 1
BOGJX4G 9I4T7-002 0il & Grease c-007 QCBLX7BS4T-1 09721795 09/21/95 2.23 uG/L 0.93 1
BOGJIVD 9347-003 0fl L Grease c-007 QCBLKTBS4T-1 09721795 09/21/95 0.95 MG/L U 0.95 1
BOGJSS 9364-001 ofl & Grease  C-007 QUEBLKTS447-1 09721795 09121195 0.98 HG/L U 058 1
NA QCBLK?7768-1  Oft & Grease  C-007 QCBLKTYT68-1 09712795 09712795 1.00 KG/L U © 1.00 1
KA QCBLK78547-1  Oft & Grease  C-007 QCBLKTBELT-1 49721795 09/21/95 .00 HG/L U 1.00 1
HA QCLCS77768-1  OfL & Grease c-007 QCBLK77768-1 097127195 09/12/95 113 XREC 1
NA QCLCsS78447-1  OfL & Grease  C-007 QCBLKTB64T-T  09/21/95 09/21/95 94 ¥REC 1
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Quanterra-Richiand

Siﬁalﬁﬁ"d,‘ﬁi" 99352
Category: pil EPA 9040 Project: 550.99 Samole Date : 09/05/95

Hethod: EPA 9040 Receipt Date : (9/05/95

Matrix: LIQUID Report Oate =  10/19/95
Client quanterra glank Sample Prep. Analyses Detection

10 10 Analyte " CAS Hunber Hame Date Date Result Unit qual. Limit o0it.
BUGJTO 9273-001 P C-006 QCBLK7#585-1  09/08/95 09/08/95 B.26 PH O 1
BOGJTO 9273-0010lF  pH c-006 QCBLK77585-1  09/08/95 09/08/95 8.27 PH 1
BOGIT2 0273-002 pH c-006 QCHLKTTSES-1  09/08/95 09/08/95 7920 ¥ 1
80GJU0 9273-003 pi C-006 QCBLKTTS8S-1  09708/95 09/08/95 8.25PH T 1
BOGIW4 $319-001 pH C-006 QCBLK7B098-1  09/15/95 09/15/95 7.95 1 7Y 1
80GIY2 9336-001 pi C-004 OCBLKTRO9B-1  09/15/95 O9/15/95  B.AS PR & 1
BOGIVE 93356-002 el €-006 QCBLX7B098-1  O9/15/95 Q9/15/95 gaseH _ 1
BOGJXS 9347-00% pH c-006 OQCBLK78368-1  O9/19/95 09/19/95 T35 e0 T 1
BOGIX4 9347-002 pH c-0056 QCBLK7E368-1 09719795 09/19/95 sTen J 1
BOGJVO 9347-003 o c-005 QCHLK7E368-1  09/19/95 09/19/95 T3P Y 1
BOGJSS 9364-001 Pl c-006 QCBLKTESSE-1  09/19/95 09/19/95 7.78 PR 1
HA QCBLK77585-1 pH C-006 QCBLK77585-1 09708795 09708795 5.65 PH ‘
HA QCeLKTaNe8=1  pH c-006 QCOLKTBA98-1  09/15/95 G9/15/95 5.54 PH
HA QCBLK78368-1  pH c-006 QCELK7E368-1  09/19/95 09/19/95 5.16 PH
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Category: TPH EPA 418.1 Projects 30.99 Sample Date :  09/05/95

i i
Client Quanterra Blank Sample Prep. Anatyses Detection

1D D Analyte CAS Number Kame Date Date Result Unit Qual. Limit Dil.
BOGJTO 9273-001 TPH 10-90-2 QCBLKT7946~1 09/1379'5_09/14/95 0.49 MG/L U R 0.49 1
BOGITO 9273-001NS  TPH 10-90-2  QCBLK77946-1  09/13/95 09/14/95 81 XREC i
80GJTO 9273-0014SD  TPH 10-50-2  QCALKTTHLE-T  O9/13/95 09/14/95 80 XREC 1
BOGIT2 $273-002 PH 10-90-2  oCOLKTT9LE-1  09/13/95 09/14/95 049 Mert uR  oke 1
8OGJXE 9347-001 ] 10-90-2  QCBLK78908-1  09/26/95 09/27/95 0.48 HasLt U®R o481
BOGJX4 9347-002 TPH 10-90-2 QCALK7B008-1  09/26/95 09/27/%5 0.48 H6/L UR  0.48 1
BOGJVO 9347-003 1eH 10-90-2  QCBLKTBO08-1  09/26/95 09/27/95 048 KG/L UR ome 1
BOGJISE 9364-001 ™H 10-90-2  QCBLK7B908-1  09/26/95 09/27/95 0.48 HG/L U R  0.48 1
NA QCBLK77946-1  TPH 10-90-2  QCBLKT7946=1  09/13/95 09/14/95 0.50 MG/L U 0.50 1
NA QCELK78708-1  TPH 10-¢0-2 QCBLKT8908-1  09/726/95 09/27/95 0.50 HG/L U 0.50 1
HA QCLESTT946-1 TP 10-90-2  QCBLK77946-1  09/13/95 09/14/95 93 XREC 1
HA QCLCS7E908-1  TPH 10-90-2  QCEBLK78908-1  09/26/95 09/27/95 89 XREC 1
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Project: 550.99

I By e e eRiech. |

Hatrixs LIQUID Report Date 3  10/19/95
Client Quanterra Blank Sample Prep. Analyses Detection

ID 1D Analyte CAS Mumber Hame Date Date Result Unit qual. Limit Dil.
BOGJTO 9273-001 Turbidity G-019 QCBLK77698-1 09711795 09711795 6.45 iU 1 a.00 ]
BOGJTO 9273-0010UP  Turbidity 6-019 arcetk7Tess-1  C9/11/95 09711795 0.44 KTU 0.01 1
BOGJT2 9273-002 Turbidity c-019 QCBLKT769B-1  09/11/95 09/11/95 s8N ¥ 0.01 1
BOGJMO 9273-003 Turbidity G-019 QacBLKY7558-1 09/11/95 09/11/95 0.82 HTU :f- 0.01 1
BOGJIWS 9319-001 Turbidity G-019 QCBLK7E78%-1 09725795 89/25/95 0.41 NTU J 0.1 1
BOGIYZ 9336-001 Turbidity G-019 QCBLKTETES-1 09725795 ©9/25/95 0.30 yv OT 0.01 1
BOGIVE 9556-002 Turbidity G-019 QCBLKTB789-1  09/25/95 09/25/95 c.i6 v Y 0201 1
BOGJXS 9347-001 Turbidity G-019 QCBLK78789-1  09/25/95 09/25/95 038 nw  J 0.01 1
80GI%6 9347-002 Turbidity G-019 QCBLKTE7EY-1  09/25/95 09/25/95 0.95 NTU T 0.01 1
BOGJVO 9347-003 Turbidity G-019 QCBLX7B789-1  09/25/95 09/25/95 o.4s wtu T 0.01 1
BOGJSE 9364-001 Turbidity G-019 QCBLKTSTE9-1  09/25/95 09/25/95 1.06 wu 0.01 1
HA QCELK77698-1  Turbidity G-019 QCBLKT7698-1 09711795 09/11/95 0.01 NTU 0.01 1
HA QCBLK7E789-1  Turbidity G-019 QCBLK7B7B9-1  09725/95 09/25/95 0.03 NTU 0.01 1
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quanterra-Richiand
P.0. Box 1970
Richland, WA 99352

Category: Chloride Projects 550.99 Sample Date 09/15/95
Hethod: EPA 300.0 Receipt Date : 09/18/95
Hatrix: LIQUID Report Date 10/26/95
Client Quanterra Blank Sample Prep. Analyses Detection

1 {1] 10 fnalyte CAS Humber Hame Date Date fesult Unit aqual. Limit Dil.
B0GIUG 9375001 thloride 16887-00-6 GCBLKIBYZ3-1  G9/25/95 U9/25795 DTRG0 0.2 1
B0GIHE YIT5-0010UP chloride 16887-00-6 QCBLKTE9Z5-1 09725195 09725795 0.20 HG/L U 0.20 1
BOGJUS 9IT3-001H4S chioride 16887-00-6 QCBLK7BY23-1 0925795 U9/25795 99 ®REC S
BOGJX2 9375-002 chloride 16887-00-6 QCBLXTEYZ23-1 09/25/95 09/25/95 0.20 MG/L U 0:20 1
BOGHXY? g375-003 chloride 16887-00-6 QCBLX7BY23-1 09725795 0925195 30.6 HG/L 5.00 25
BOGJW2 93T5-004 Chloride 16887-00-6 QCBLKTE923-1 09725795 09/25/95 S.B5 MG/L 0.40 2
BOGIS g375-005 Chloride 16887-00-6 QCBLK7E923-1 09/25/95 09/25/95 6.14 HG/L © 0.40 2
BOGJXS 9375-007 Chloride 146887~00-6 0CILK78923-2 09725795 09/25/93% 0.20 HG/L U 0.20 1
80GIVS 9380-001 chloride 16887-00-6 QCBLX7E923-1 09/25/95 09/25/95 4.86 HG/L 1.00 S
BoGJIYO 9380-002 thloride 16887-00-6 OCBLK7E923-1 09/25/95 ©9/25/95 4.58 HG/L 1.00 5
BOGIVT 9380-003 Chloride 16887-00-6 QCBLXTED23-1 09725795 09/25/95 4 .68 HG/L 1.00 5
BOGJY1 9380-004 chloride 16887-00-6 QCBLKTEP23-1 09725795 09725795 4.80 HG/L 1.00 $
80GJE 9404-001 Chloride 16887-00-6 QCBLK79282-1 09/27/95 09727795 0.20 HG/L . U 0.20¢ 1
B80GIXS Q404-002 chloride 16887-00-6 0QCBLK79282-1 09127195 09/27/95 0.20 HG/L U 0.20 1
BOGJXO 9404-003 chloride 146887-0C-6 QCBLKT9282-1 09/27/95 09727795 0.20 HG/L U 0.20 1
BOGJIV2 9404004 Chtoride 16887-00-6 QCBLK?9282-1 09727795 09727/95 50.3 HG/L 5.00 25
HA QCBLKTE$23-1  chloride 16887-00-6 QUBLX7ES23-1 09725795 09/25/95 0.20 #G/L U 0.20 i
HA QCBLK78923-2 cChloride 16887-00-6 QCBLX7B923-2 09725795 09/25/93 0.20 HG/L U 0.20 1
HA QCaLK79282-1 chloride 16887-00~6 OQCBLR79282-1 G/27195 09/27/95 0.20 HG/L U 0.20 1
HA aCLCsY8923-1  Chioride 16887-00-6 QCBLKTBY23-1 09725795 09725193 ©3 ZREC 1
HA acLes7ee23-2 chloride 146887-00-6 OCBLKTB';?ZS-Z 09725795 09/25/95 93 XREC 1
HA acLCsS79282-1 Chloride 16887-00-6 QCBLK79282-1 Q927795 W9/727/95 92 XREC 1

Q"bs \L\"‘\‘\S

006093

066eeEg




Quanterra-Richland
P.0. Box 1970

Richland, WA 99352

Category: Fluoride Prejects 350.99 sample Date : 09715795
Hethgd: EPA 300.0G Receipt Date : 09/18/95
Hatrix: Liaulpb Report Date 10/26/95
Ciient Quanterra glank Sample Prep. Analyses Detection

1{s] 19 Anatyte CAS Humber Hame Date Oote gesult Unit oaual. Limit oft.
BOGJUE 9375-001 fluoride 16984~46-8 UCBLK/BP23-1 09/25/95 09/25/95 0.10 KG/L U 0.10 1
BOGJUHS 9375-0010UP Fluoride 16984-48-8 QUBLKTE923-1 09/25/95 09/725/95 0.10 HG/L. U 0.10 1
BOGIUS 9375-0014s fluoride 16984-48-8 QCBLXTE923-1 09/25/95 09725795 92 XREC 1
BOGJX2 9375-002 Fluoride 16984-48-8 QCBLK7BY23-1 09/25/95 '09/25/935 0.10 HG/L U 0.10 1
BOGHXY 9375-003 Fluoride 14984-48-8 OCBLK7B923-1 09/25/95 09/25/95 0.20 HG/L U 0.20 2
B0GJW2 9375-004 Fluoride 16984-48-8 QCBLKTB923-1 09/25/95 09/25/95 0.67 HG/L 0.20 2
BOGJYS 9375-005 Fluoride 16984-48-8 n0CBLKTE925-1 09725/95 09/25/95 0.66 HG/L T 20 2
BOGJIXS 9375-007 Fluoride 16984-48-8 QCBLK7TE923-2  09/725/95 09/25/95 0.10 HG/L U 0.10 1
BOGIVS 9380-001 Fluoride 16984-48-8 QCBLK7E8925-1 09/25/95 09/25/95 0,17 HG/L 0.70 1
BOGJYO 9380002 fluoride 14984-48-8 QCBLKTE923-1 09725795 G9F25/95 0.18 HG/L 0.10 1
BOGIVT 9380-003 Fluoride 16984-48-8 QCBLK78923-1 09725795 09/25/95 0.18 HG/L 0.10 1
BOGJY1 9380-004 Fluoride 14984~48-8 OCBLK7EYZ23-1 09/25/95 09/25/95 0.19 HG/L 0.10 1
80GJU8 9404-001 Fluoride 16984-48-8 QCBLKTY282-1  09/27/95 09/27/95 0.10 HG/L 0.10 1
BOGJIXE 9404-002 Fluoride 16984-48-8 0OCBLKTY282-1 09727195 0927795 0.10 HG/L U 0.1¢ 1
BOGJXO 9404-003 Fl’um"ide 16984-48-8 QCBLYX79282-1 09/27/95 09/27/95 0.10 MG/L U 6.1 1
BOGJVZ 9404-004 fluoride 15984-48-8 QCBLK79282-1 09/27/95 09727795 0.23 HG/L 0.10 i
HA QEBLKTBY23-1  Fluoride 16984-4B-8 QCBLXTBY23-1  09/25/95 09/25/95 0.10 MG/L 0.10 1
HA OceLKTE923-2 Fluoride 16984-48-8 QCBLKTEY23-2 09725795 09/25/95 0,10 HG/L U 0.10 1
HA QCBLK79282-1  Flucride 16984-48-8 QUBLKT9282-1 09/27/95 09127195 0,10 HG/L U 0.10 1
HA Qrtes78923-1  Fluoride 16984-48-8 QCBLK?B??S% 09/25/95 09/25/95 96 AREC 1
HA QCLes7ayes-2  Fluoride 16984-48-8 QCBLK7B923-2 09725795 09/25/95 93 XREC 1
HA acLCs79282-1  Fluoride 16984-48-8 0C8LYT9282-1 09727795 09727195 95 ¥REC 1
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quanterra-Richland
P£.0. Box 1970
Richland, WA 99352

Category: Hitrate Project: 530.99 Sample Date : 09/15/95

e it
Client Quanterca slank sample Prep. Analyses Detection

10 iD Analyte CAS Humber Hame Date Date Result Unit Qual. Limit 0Dit.
BOGJYG 9375-001 Witrate-N 14797-55-8 GCBLK/B923-1  09/25/95 U9/725/95 0,020 HG/L & OR0.020 1
BOGIUS g3TS-0010UP  Hitrate-H 14797-55-8 OCOLKTB923-1  09/25/95 09/25/95 0.020 HG/L U 0.020 1
80GIUE 9375-0014S Hitrate-H 14797-55-8 QCELKTEY25-1 0972595 09725795 100 XREC 5
B0GJX2 9375-002 Hitrate-N 14797-55-8 QCBLKTE923-1  ©U9/25/95 09/25/95 0.020 He/t A VUR o0.020 1
BOGHX7 9375-003 Hitrate-y 14797-55-8 OCBLK7E9Z3-1  09/25/95 09/25/95 164 HerL I 9.50 25
8062 9375-004 Hitrate-y 14797-55-8  QCBLKTE923-1  09/25/95 09/25/95 e.7P Ke/L T 0.020 1
BOGJY3 9375~005 Hitrate- 14797-55-8 0QCBLKTBS23-1 09725795 09/25/95 0.81 He/L T -0=020 1
8063 9375-007 Hitrate-d {4797-55-8 QCBLKTB923-2 09725795 09/25/95 p0.020 kc/. F UK p.020 1
BOGIVS 9380-007 Hitrate-§ 14797-55-8 QCBLK78923-1 09725795 09/25/95 4.30 HE/L S 0.10 5
806410 9380-002 Hitrate-d 14797-55-8 QCSLKTB923-1  09/25/95 09/25/95 4.26 HG/L ] 0.1¢ S
80GJV7 9360-003 Hitrate-N 14797-55-8 QCBLKTES23-1  09/25/95 09/25/95 4.30 He/L Y 0.10 5
B0GIY1 9380-004 Hitrate-H 14797-55-8 QCBLKTBYZ3-1  09/25/95 09/25/95 4.3 M5/l J 0.0 S
BOGJVE 9404001 Hitrate-y 14797-55-8  OCBLXTO282-1  09/27/95 09/27/95 0.020 ue/L. 4 OR 0.020 1
BOGJXS 9404-002 Hitrate-§ 14797-55-8 QCBLKTO282-1  O9/27/95 09/27/95 0.020 HG/L M OR 0.020 1
B0GJX0 9404-003 Hitrate-§ 14797-55-8 QCBLKT92E2-1  O9/27/95 09/27/95  0.020 Host HUR 0.020 1
B0GIV2 9404-004 Hitraze-H 14797-55-8 OQCBLK79282-1  09/27/95 09/27/95 4.4 HB/L 3 0.50 25
HA QCBLKTES23-1  Hitrate- 14797-55-8 QCBLKTB923-1  09/25/95 09/25/95 0.020 HG/L U 0.020 1
HA 0CBLE7B923-2  Mitrate-N 14797-55-8 QCBLKTE923-2  09/25/95 09/25/95 0.020 HG/L U 0.020 1
HA QCBLK79282-1  Hitrate-N 14797-55-6 QCBLKZ9282-1  09/27/95 09/27/95 0.020 #G/L U 0.020 1
NA QCLCS7B923-1  Hitrate-N 14797-55-8 QOCBLK7BY23-1  09/25/95 09/25/95 101 ZREC 1
HA OCLLS7B923-2  Hitrate-# 14797-55-8 OCBLKTE9Z3-2  09/25/95 09/25/95 103 XREC 1
HA QCLCST9282-1  Hitrate-i 14T97-55-8 OCBLXTY282-1  U9/27/95 09/27/95 100 %REC 1
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qQuanterra-Richland
P.0. Box 1970
Richland, WA 99352

Category: Hitrite Project: 550.99 Ssmple Date : 09/15/95
Hethod: EPA 300.0 Receipt Date : 09/18/95
Hatrix: LIQUID Report Date : 10/25/95

client Quanterra Blank Sample Prep. Analyses Oetection
10 iD Anaiyte CAS Humber Hame Date Date Result Unft aual. Limit D0il.
BOGIVG 9375-001 titrite-H T4797-65-0 GCBLKTE023-1 09725795 09725/95  0.020 KG/L ¥ UR 0.020 1
" BOGIUS 9375-0010UP  Hitrite-N 14797-65-0 OCBLEKTBYZS-1  09/25/95 09/25/95 0.020 HG/L. U 0.020 1
B0GIVS 9375-001MS  Nitrite-i 14797-65-0 UCBLKTBYZS-1  09/25/95 09/25/95 92 %REC 5
BOGJX2 9375-002 Hitrite-n A4TIT-65-0 QUBLKTBOZ3-1  09725/95 09/25/95  0.020 He/L 4 VA 0.020 1
BOGHX? 9375-003 Hitrite-H 14797-65-0 QCBLK78Y23-1  09/25/95 09725795 0.020 Ho/t. 4 ©R 0,020 i
8062 9375-004 Hitrite-¥ 14797-65-0 QCBLKYE9ZE-1  09/25/95 09725/95  0.020 o/l A OR 0020 1
BOGJVS 9375-005 Hitrite-H 14797-45-0 OCELK78923-1  09/25/95 09/25/95 0.020 Ho/L A VR 0.020 1
8061%3 $375-007 Hitrite-H 14797-65-0 QCBLXTE923-2  09/25/95 U9/25/95 0.020 HG/L A OR 0,020 1
BOGIVS 9380-001 Hitrite-d 14797-65-0 GCBLKTB923-1 09725795 09/25/95 0.020 #e/t. A VR o0.020 1
80GJY0 9380-002 Hitrite-N 14797-65-0 QUBLKTE9Z3-1 09725795 09/25/95  0.020 uo/L A VR 0.020 1
80GIV7 $380-003 Hitrite-N 14797-65-0 QCBLKTE9Z3-1  09/25/95 09/25/95 0.020 #G/L ¥ UR 0.020 1
806411 ¥380-004 Hitrite-n 14797-65-0 CCBLKTBYZS-1  09/25/95 09/25/95 0.020 HG/L #UR 0.020 1
BOGJVE 9404-001 Hitrite-H 14797-65-0 QCBLKTI282-1  O9/21/95 09/27/95  0.020 wa/L A V% o201
BOGIXS 9404-002 Hitrite-N 14797-65-0 QCBLKT9282-1  09/27/95 09/27/95 0.020 wort  # V& 0.020 1
BOGJXO 9404-003 Hitrite-n 14797-65-0 QCBLX79282-1  09/27/95 U9/27/95 0.020 HG7L & VA 0,020 1
BOGIVZ 9404-004 Nitrite-N 14797-65-0 QCBLKTO2B2-1  O09/27/95 09727795  0.020 /L AL UR o020 i
HA QCBLK78923-1  Hitrite-H 14797-65-0 0CBLK7BI23-1 09125795 09725795 0.020 HG/L U 0.020 1
HA QCBLK7B923-2  NMitrite-K 14797-65-0 QCBLK78923-2  09/25/95 09/25/95 0.020 HG/L U 0.020 1
HA QCBLK79282-1 Hitrite-H 14797-65-0 QCBLK79282-1  09/27/95 09/27/95 0.020 HG/L U 0.020 1
HA QCLCSTB923-1  Mitrite-H 14797-65-0  QUBLK78923-1 09725/95 09725195 92 ¥REC 1
HA QCLES78923-2  Hitrite-N 14797-65-0 QCBLKTE923-2  D9/25/95 U9/25/95 95 %REC 1
HA QCLCS?79282-1  Hitrite-H 14797-65-0 QUSLKT9282-1  09/27/95 09/27/93 94 %REC 1

RE A=°

LY

PRIP R R

A



auanterra-Richland

P.0. Box 1970
richland, HA 99352

Category: Orthophosphate Project: 350.99 Sample Date ; 09/15/95

Hethod: EPA 300.0 Receipt Date : 09/18/95

Hatrix: LiQuib Report Date : 10/26/95

Client Quanterra slank Sample Prep. Analyses Detection
10 10 fnalyte CAS Humber Hame Date Date Result Unit Qual. Limit oit.
BOGIUS §375-001 Ortho-Phosphiate 14265-44=2 OCBLKIBY23-1  U9/25/95 09/25/95 0.50 KG/L K YR 0.50 1
BOGJINS 9375-0010UP Ortho-Phosphate 14265-44-2 QCBLKTE923-1 09725/95 09/25/95 0.50 MG/L U 0.50 1
BOGJUS 9375-001HS Ortho-Phosphate 14265-44-2 OCBLK7BY23-1 0972595 0972595 104 %REC 1
BOGJX2 9375-002 Ortho-Phuosphate 4265-44-2 OCBLKTE923-1  09/25/95 09/25/95 0.50 H6/L H9&k  0.50 1
BOGHX7 9375-003 Ortho-Phesphate 14265-44-2 OCBLK78923-1  09/25/95 09/25/95 0.50 HG/L R UR  0.50 1
80GW2 9375-004 Ortho-Phosphate 14265-44-2 QCBLKTB923-1  09/25/95 09/25/95 0.50 HG/L & VR 0,50 1
B0GIUS 9375-005 Orthe-Phosphate §4265+44-2 OCBLKTB923-1  09/25/95 09/25/95 0.50 HG/L & UR .0.50 1
B0GJX3 9375-007 Ortho-Phosphate 14265-44+2 QCBLKT8923-2  09/25/95 09/25/95 0.50 KG/L 4 OR 0,50 1
80GJV6 9380-001 Ortho-Phosphate 14265-44-2 QCBLXTE923-1  09/25/95 09/25/95 0.50 HG/L ¥ UK 0.50 1
80GJY0 9580-002 Ortho-Phosphate 14265-44-2 OCBLKTE923-1  09725/95 09/25/95 0.50 Me/L o U&  0.50 1
BOGIVT 9380-003 Ortho-Phosphate 14265-44-2 OCBLK7E923-1  09/25/95 09725795 0.50 HG/L ¥ UR  0.50 1
BOGJY1 9380-004 Ortho-Phosphate 14265-44-2 OCBLKTB923-1  09/25/95 09/25/95 0.50 e/t A Y% o050 1
80GJUB 9404001 Ortho-Phosphate 14265-44-2 QCBLK79282-1  09/27/95 09/27/95 0.50 #G/L ¢ YR 0.30 1
80GJXS 9404-002 Ortho-Phosphate 14265-44-2 QCBLXT9282-1 09727795 09127795 0.50 o/ 4 Y& 0.50 1
BOGJXO 9404-003 Ortho-Phosphate 14265-44-2 OCBLE79282-1  09/27/95 09/27/95 0.50 o/t £ VA 050 1
BOGIVZ Q404-004 Ortho-Phosphate 14265-44-2 OCBLX79282-1  09/27/95 09/27/95 0.50 HG/L W V& 0.50 i
HA QCBLK7E523-1 Ortho-Phosphate 14265-44-2 QCBLKTES23-1  09/25/95 09/25/95 0.50 KG/L U 0.50 1
HA QCBLKT8923-2  Ortho-Phesphate 14265-44-2 OQCBLKTE923-2  09/25/95 09/25/95 0.50 HG/L U 0.50 1
HA QCBLKT9282-1  Ortho-Phosphate 14265-44-2 QCBLXT9282-1  09/27/95 09727795 0.50 H6/L. U 0.50 i
HA QCLCSTBY23-1  Ortho-Phosphate 14265-44-2 OCBLK7E923-1  09/25/95 09/25/95 104 ¥REC 1
A QCLCS7E923-2  Ortho-Phosphate 14265-44-2 QUBLKTEO23-2  09/25/95 09/25/95 96 XREC i
HA QcLesyy282-1 Ortho-Phosphate 14265-44-2 OCBLKTP282-1 09727/95 0927795 102 %REC 1
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Quanterra-Richland

p.a,

Richland, Ua 99352

8ox 1970

Project: 555.99

Category; Sulfate sample Date @ 09/15/95
Hethod: EPA 300.0 feceipt Date : 09/18/95
Hatrix: LIQUID Report Date 1 10/26/95
Client Quanterra 8lank Sample Prep. Analyses Detection

10 10 Anatyte CAS Humber Hame Date Date Result Unit Qual, Limit 0il.
B0GIWG 9375-001 sulfate 14806-79-8 OCBLK/BYZ3-1  09/23/95 09/25/95 0.50 Ho/L U 0.50 1
BOGIUS 9375-0010U7  Sulfate 14808-79-8 QCBLYTES23-1 09725/95 09725795 . 0.50 HG/L U 0.50 i
80GIUS 9375-001MS Sulfate 14B0B-79-8 QCBLKTAO23-1  09725/95 09/25/95 98 ¥REC 5
80GJIX2 9375-002 sutfate 14B08-79-8 QUBLKTB92Z-1  09/25/95 09/25/95 0.50 MG/L U c.50 1
BOGHXT 9375-003 Sulfate 14808-79-8 QCBLKTEY23-1  09/25/95 09/25/95 143 He/L 125 25
80GJW2 $375-004 sulfate 14B0B-79-8 QCBLK7TB923-1  09/25/95 09725795 340 HG/L 25.0 50
2064u3 9375-005 sulfate 14B08-79-8 OCBLK7S923-1  09/25/95 09/25/95 350 HG/L -25.0 50
80GJX3 9575-007 Sulfate 14808-79-8 QCBLK7BY23-2  09/25/95 09/25/95 0.50 HG/L U 0.50 1
80GJVS 9380-001 Sutfate 14B08-79-8 QCBLKTB923-1  09/25/95 69/25/95 59.4 HG/L 2.50 5
806JY0 9380-002 Sutfate 14B08-79-8 QCBLK78923-1  D9/25/95 09/25/95 57.6 HG/L 2.50 5
BOGIVT 9380-003 sulfate 14608-79-8 QCBLKTESZS-1 09725795 09725795 57.8 MG/L 2.50 5
80GIY1 9380-004 Sulfate 14B08-79-8 QCBLKTE923-1 09F25/95 09725795 58.7 HG/L 2.50 5
80GJu8 9404-001 Sutfate 14808-79-8 QCBLKTY282-1  09/27/95 09/27/95 0.50 HG/L U 0.50 1
80GJx6 9404-002 sul fate 14808-T9-8 QCBLK792B2-1  09/27/95 09/27/95 0.50 #G/L. U 0.50 1
8064X0 9404-003 Sulfate 14808-79-8 QCBLK7T9282-1  09/27/95 09/27/95 0.50 HG/L U 0.50 1
80GIV2 9404-004 Sulfate 14808-79-8 QCBLKY9282-1  O9/27/95 09/27/95 214 HG/L 2.5
A QCBLK78923-1  Sulfate 14808-79-8 QCBLK7B923-1  09/25/95 09/25/95 0.50 HG/L 0.50 1
HA QCBLK7B923-2  sSulfate 14B08-79-8 OCBLKTE923-2  09/25/95 09/25/95 0.50 MG/L U 0.50 1
HA OCBLK79282-1  Sulfate 14808-79-8 OCBLK79282-1  09/727/95 09/27/95 0.50 HG/L U 0.50 1
HA QCLESTBY23-1  sulfate 14808-79-8 OCBLKTBY23-1  09/25/95 09/25/95 95 REC 1
NA QCLCS7E923-2  Sulfate 14808-79-8 QCBLKTE9Z3-2  09/25/95 09/25/95 91 XREC 1
A QCLCS79282-1  Sulfate 14808-79-8 QCBLKT9282-1  09/27/95 09/27/95 93 AREC 1
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Auanterra-Richland
P,0. Box 1970

Richtand, WA 99352

Category: Conductivity EPA 120.1 Project: 530.99 Sample Date : 09/15/95
Hethod: EPA 120.1 Receipt Date : 09/18/95
Hatrix: LIQUID Report Date : 10/27/95

Client Quanterra Blank Sample Prep. Analyses Detection
10 1] Analyte CAS Humber Hame Date Date Result Unit aual. Limit Dil.
BOGJWE 9575-001 Spe%ific Condac C-011 OCOLKIBTB1-1  U9/25/95 U9/25/95 100 UMAOS/CH U 100
BOGJUS 9375-0010UP  Specific Conduc C-011 QCBLXTETB1-1  09/25/95 09/25/95 160 UMHOS/CH U 160
BOGJIX2 £375-002 Specific Conduc C-011 QCBLKYE?81-1 09725795 09725795 314 UHHOS/CH 100
BOGHXY 9375-003 Specific Conduc €-D11 OCBLXTETB1-1 09725795 ©9/25/95 1090 UMHOS/CH 100
BOGIWZ 9375-004 Specific Conduc C-011 QCBLKTETBI-1 09725795 09725795 1040 UHHOS/CH 100
BOGJIVS 9380-001 Specific Comcuc C-D11 QCSLXTETE1-1 09725795 09/25/95 314 UHHOS/CH 100
BOGJYO - $380-002 Specific Conduc C-011 QCALKTB7B1-1  09/25/95 09/25/95 100 wMHOS/CH U - = 100
BOGJUB 9404-001 specific Conduc C-011 QceLK80384-1  10713/95 10/13/95 100 UHHOS/CH U 100
80GIXS 9404-002 Specific Comduc C-011 QCBLKBOSES-1  10/13/95 10/13/95 100 UMHOS/CH U 100
20GJX0 9404-003 Specific Conduc C-011 QCELKBOI84-1  10/13/95 10/13/95 100 YHKOS/CH U 100
8OGJIV2 9404-004 specific Conduc C-011 QCELKBOZBS-1 10713795 10713795 824 UHHOS/CH 100
HA QCBLKTETA1-1  Specific Conduc C-011 QCBLKTETBI-1  09/25/95 09/25/95 100 UKHOS/CH U 100
HA QCBLKE0384-1  Specific Conduc C-011 QCBLKED3BS-1 10713795 10/13/95 100 UMHOS/CH U 100
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Quanterra-Richland
P.0. Box 1970

Richland, WA 99352

Project: 550.99

ethod: oA 43 e Receipt bate & 09718799

Hatrix: LIQUID Report Date : 10727795
Client Quanterra 8lank Sample Prep. Analyses Detection

o io Analyte CAS Hurher Hame Date Date fResult Unit Qual. Limit ©0Iil.
BOGJWS 9375-001 Oil & Grease c-007 QCBLK79428-1 10704795 10/04/95 0.99 MG/L U 0.99 1
BOGJUS 935-0010UP  Ofl & Grease  C-007 QCBLR79528-1 10/04/95 10/04/95 0.97 HG/L U 0.97 1
80GJIX2 9375-002 Oil.& Grease c-007 QCBLETYS28-1 1004795 10/04/95 D.95 HG/L U 0.95 1
BOGHX? 9375-003 0il & Grease c-007 QCBLX79428-1 10/04/95 10/04/95 0.94 HG/L U 0.94 1
80GIWE Q404~001 0fl & Grease  C-007 ACELXB0549-1 18716795 10/16/95 2.21 HG/L 1.00 i
BOGJXS 9404~-002 oil & Grease  C-007 QCBLKBOS49-1 10/16/95 10/16/95 2.63 KG/L 0.94 1
BOGJXO 9404-003 0il & Grease c-007 QcsLKe549-1 10/16/95 10/16/95 2.13 HG/L 1.02 1
8063S7 ©404-005 0il & Grease c-007 QceLsBs0s49-1 10716795 10/16/95 2.94 HG/L 1.18 1
HA QCBLX79S628-1  0il & Grease  C-007 QCBLYT9S28-1 10/04/95 10704795 1.00 MG/L U 1.00 i
HA QCBLKBO549-1  0it & Grease c-007 QCBLKB0549-1 10/16/95 10/16/93 1.00 6/t U 1.00 1
HA OCLCS7T9628-1  0il & Grease  C-007 QCBLKTYS28-1 10704795 10/04/95 87 ¥REC 1
HA QcLCSBo549-1  Ofl % Grease  C-007 UCBLKBOS49-1 10716795 10/16/95 93 AREC 1
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Quanterra-Richtand
P.0. Box 1970
Richland, WA 99352

Project:

550.99

L B isoa. t R
Hatrix: LIQUID Report Date : 10/25/95
Client Quanterra glank Sample Prep. Analyses Detection
Ly 1o Analyte CAS Humber Hnme * pate Date Result Unit aual. Limit OilL.
B0GIWG 9375-001 7 ¢-006 QCBLK7B766-1  09/25/95 09725/95 SSB3PE g 1
BOGIUE o375-0010UP  pH c-006 QCBLX78756-1 09125795 09725795 5.18 P 1
B0GIX2 9375-002 pH C-006 QCBLKTETSS-1  U9/25/95 G9/25/95 s4s e T 1
B0GI2 9375-004 o c-005 QCBLKTB766-1  09/25/95 09/25/95 B.13PH O 1
80GIVE 9386-001 ] c-006 QCBLKTB766-1 09725795 69725795 gosrH T 1
B0GJYO 9380-002 o €-006 QCBLK78766-1  09/25/95 09/25/95 8.10 PH J 1
socJue 9404-001 pH c-006 OCBLK7EBS1-1  09/26/95 09726195 5.53 i T . 1
BOGJXS 9404-002 oK Cc-006 OCOLK7BB&1-1  O9/26/95 09/26/95 S.16 PH 3 1
80GJX0 9404-003 pH €-004 QCBLK7E861-1 09/26/95 09726795 5.07pH 1
80G4V2 9404-004 pH ¢-006 OCBLKTB861-1  09/26/95 09726/95 BT PK 1
KA Qe8LX78766-1 pH C-006 QCBLKTBTS6-1 09725795 09725/93 9.30 PH 1
HA QCBLK73861-1  p €-006 QCBLK7B861-1  09/26/95 09/26/95 5.21 PH 1
L <
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ouanterra-Richland
P.0Q. Box 1970

Richland, WA 99332

ool ToA gy Projeses 07 Sample Date 1 09/15/95
Hatrix: LIQUID Receipt Date : 09/18/95
Report Date : 10/26/95
c‘;;“t Quafll;erra Anstyte CAS Humber B{ansasneawle gg:ﬁ' An;;;f:ies Result Unit aual, De:?:tgion cil.
BOGIWS 9375-001 PR T6-90-2  GCBLK/B908-1 09725795 U9/27795 0.48 AG/L UK, 0.48 1
80645 YITS-001HS  TPH 10-90-2  QCBLK7BO08-1 09726795 09/27/95 82 ¥REC 1
BOGJWS 9375-00MMSD  TPH 10-90-2 QCSLK78908-1  09/26/95 09/27/95 82 ¥REC 1
80GJx2 9375-002 PH 10-90-2  QCBLK7B908-1  09/26/95 09/27/95 0.4B KG/L UR, ~ 0.48 1
BOGHX7 $375-003 TPH 10-90-2 QCBLK7ES08-1 09726795 02795 0.48 HG/L. UR 0.48 1
30GJUB 9404-001 TPH 10-90-2 QUBLKTBGB-1  09/26/95 09/27/95 0.50 HG/L  UR 0.50 1
B0GJXS 9404-002 TPH 10-90-2 QCOLK7E90B-1  09/26/95 09727195 0.48 MG/L U R 0.48 1
80GJIX0 9404-003 TPH 10-90-2 QceLKTBP08-1  09/26/95 09727795 D50 KG/L U 0.50 i
BOGJS? %404-005 PH 10-90-2 QCBLK78908-1 09126795 09727195 0.56 HG/L UR_ 0.56 1
KA QCBLKTEY08-1  TPH 10-90-2 QLELK7BI08-1  09/26/95 09/27/95 | 0.50 HG/L U 0.50 1
HA QCLCSTBP08-1  1PH 10-90-2 QCBLK7E908-1  09/26/95 09/27/95 BY %REC 1
(L'g’;y\.\\aﬁ
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Project: 550.99

Category: Turbidity £PA 180.1 Sample Date : 09715795
Hethod: EPA 180.1 . Receipt Date 3 09/18/95
Hatrix: LIQUID Report Date : 10/26/95
Client Quanterra Blank Sampie Prep. Analyses Detection

10 10 Analyte CAS NHumber Hame Date Date Result Unit oual. Limit 0iL,
B0GJWS 9375-001 Turbidit;. G-019 QLCBLK7B789-1 09/25/95 09/25/95 0.95 HTU T 0.01 1
BOGJUS 9375-0010UP  Turbidity G-019 QCBLK78789-1 09725795 09725795 0.93 HTU 0.0% 1
gOGJXZ 9375-002 Turbidity G-019 QCBLKTETE-1 09/25/95 09725795 0.29 41U 0.01 1
8OGHXY 9375-003 Turbidity G-019 QCsLX7878ey-1 09725795 09725795 1.7 0 T 2.01 1
80GJW2 9375-004 Turbidity G-01% QCBLK7B7E9-1  09/25/95 09/25/95 0.93 utu J 0.01 1
BOGJVS * $380-001 Turbidity G-019 QrBLKTE789-1 09/25/95 09725795 0.59 awu 0.0% 1
BOGJYO 9380-002 Turbidity G-019 QCBLK78789-1 09725795 09725195 0.29 NTU ¥ - 601 1
80GJUE 9404-001 Turbidity G-019 oCBLKB{228-1 10/23/95 10/23/95 0.50 KTU :T- 0.01 1
80GJIXS 9404-002 Turbidity G-019 QCELKB1228-1 10723795 10/23/95 0.75 HTU :r 0.01 1
BOGJIXO Q404-003 Turbidity G-019 QCBLKB1228-1 10423795 10723/95 0.51 HTY :r 0.01 1
BOGJVZ 9404-004 Turbidity G-019 acsLxz1228-1 10723795 10723795 L3200 J 0.01 1
HA QcBLKTB7BY-1  Yurbidity G-019 aCeLK78789-1 09725795 09/25/95 0.03 HIU 0.01 1
HA QCBLKB1228-1  Turbidity G-019 QCBLXB1228-1 10/23/95 10725/95 0.07 HTU 0.01 1
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LOCKHEED ANALYTICAL SERVICES
COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID: BOGJY4 Date Collected: 14-SEP-95

Matrix: Water Date Received: 16-SEP-95

i otas

s _ ettty : 105, semote] 10
Specific Corxuctance 1 26-SEP-95 27575 LS379-9
Turbidity 0.64 HIN A3 |es-sep-9s | 27708 L5379-10
Chloride 20. 0.02 20-SEP-95 | 27576 15379-3
Fluoride 0.1 0.1 UL 20-sEP-95 | 27578 15379-3
Hitrate-N 8.1 0.02 Ay je0-sep-95 | 27580 L5379-3
Nitrite-N 0.01 | 0.0 /J?\ 20-sEP-95 | 27582 L5379-3
Ortho Phosphate 0.1 0.1 MU |20-5EP-95 27584 LS379-3
Sulfate ma/L | 300.0 300 1 D(1:10) {20-ser-95 | 27586 L5379-3
pH pH Units { 9040 7.8 0.1 A 3 |22-sep-95 27656 L5379-11
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LOCKHEED ANALYTICAL SERVICES

0OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE :

Client Sample ID: BOGJIY4 ) Lal. Sample ID: LS379—-4

Date Collected: 14-~SEP-355 Date Receiveds: 16~SEP—85

Date Analyzed: 28-SEP-95 Date Extracted: 28-SEP-9S

Matrix: Water Analytical Batech ID: 092895-413.1
QC Group: 413.1 OIL AND GREASE_ 27944 Dilution Factor: 1

Total 0il and Grease <5.00 \*_Q{ 5.00 - -
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LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH
Client Sample ID: BOGJIY4 LAL Sample ID: L5379-8
Date Collected: 14-SEP-95 Date Received: 16~SEP-95
Date Analyzed: 26=-SEP-95 Date Extracted: 25-SEP-55
Matrix: Hater Analytical Batch ID: 092695-418.1
QC Group: 418.1 TPH 27753 Dilution Factor: 1
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LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID:

BOGJIYS

Date Collected: 14-SEP-95

Matrix: Filt H20

Date Received: 16-SEP-95

e

0001143

e R i Ee i [

Chloride 20-SEP-95 27577 L5379-22
Fluoride 20-SEP-95 27579 L5379-22
Ritrate-N 20-SEP-935 27581 L5379-22
Hitrite-N 20-SEP-95 27583 LS379-22
Ortho Phosphate 20-SEP-95 27585 L5379-22
Sulfate 20-SEP-95 27587 L5379-22
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RADIOCHEMISTRY DATA SUNMMARY TABLES
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STTO00

RADIOCHEMISTAY ANALYSIS, WATER MATRIX (pCifl)

Project: BECHTEL—-HANFORD

Laboratory: QES

Page__1_ of__

Case [SDG: Wo0699

Sample Number BOGJTO BOGJT2 BOGJWO _ |BOGJW4 BOGJY2 BoGJve BOGJX8 BOGJX4 BOGJVO BOGJSS
Location 199~N~-26 {199—N—-26 |198—N-76 [199—N-80 |199—N-75 {199-N-75 | 199—N—54 |199—N-54 | 199—N—-54 [ 198—N—-21
Remarks Duplicate Duplicate | Trip Blank

Sample Date 09/05/95 09/05/985 09/05/95 08/11/95 09/12/95 09/12/95 08/13/95 09/13/95 08/13/95 09/14/95
Radiochemistry Analysis] CRDL{ Hesult |Q {Result |Q |Result |Q [Result [Q [Result |Q |Result {Q |Result |Q |Result |Q |Result {Q |Result |Q
Gross Alpha 414.24 2.04 0.00 U 13,67 0,652 U |o.298 [U {1.44 U [-0.050 |U |1.63 U [3.30
Gross Beta 8]4.20 5.59 186 6.86 1380 1380 825 1.72 U |813 10.8
Strontium 5|—-0,048 (U |0.0147 |U |853 0.283 U |682 678 399 0.114 |U |384 0.787 U
Tritium 5001030 J |381 J |67800 |J (42200 |J {61800 |.J |61s00 {|J |6170 J {8.18 UJ| 6550 J 11230 J
Co-—58 20| -0.0009 UV | —0.0038U |6.38 U |-4.38 JU |0.00 UJl-274 |U |6.76 U {-0.0748U |-366 |U |-317 |U
Ca—-60 20|-0.0033 U | -0.0028U [-0.508 |U [2.58 U |1.88 U |7.76 U j2.72 U j2.50 U |3.34 U jo7s |U
Cs—137 20|0,00175(U | -e2m-05(U [3.17 U [-303 JU |[-257 {U1-0.314 U |1.31 U {3.93 U |24 U |-0.399 |U
Eu—152 2010.00528|Y | —0.0003U 1,39 U |2.87 U {-3.46 |U |6.79 U|-270 [U {0.694 |U |6.82 U |-868 |U
Eu-154 20(0.00554|U | —0.0041(U |-8.67 U |-1.50 U |11.2 U i-1.5 |U |o.00 U |i4.9 U |-167 U |3.49 U
Eu—-155 20|0.00542|U | ~0.0004U |-2.48 JU ]0.956 U |—-4.44 |U |1.63 U |4.15 U |-4.49 |U |4.05 U |-38 |U
Fe—59 20]-0.0004U [0.0104 (U {—-6.43 (U {11.7 U [-127 |U |3.88 U j3.01 U ]0.00 U {i.28 U /-354 |U




RADIOCHEMISTRY ANALYS!S, WATER MATRIX (pCifl)

Project: BECHTEL-HANFORD

Laboratory: QES

Page__1__ of__

Case {SDG: Wo721

Sample Number BOGJW6 BOGJX2 BOGHX7 BOGJW2 BOGJVE BOGJYOD BOGJWS BOGJX6 BOGJXO0 BOGJV2
Location 199~-N~-3 |199=-N-77 [198-N-70 |199-N—-70 [199—~N—-64 [ 199—-N-64 | 199-N-20 [ 199-N—~64
Remarks EB Ttip Blank Duplicate [EB Trip Blahk |EB

Sample Date 09/15/95 09/15/95 09/15/95 09/15/95 08/18/95 09/18/95 08/20/95 09/20/95 09/20/95 09/20/95
Hadiochemisiry Analysisl GHDL | Result |Q |Result |G |Hesult [Q [Result [Q |Result jQ |Hesult [Q [Hesult |Q [Result [Q Result [Q [Result [Q
Gross Alpha 4]0.420 U |0.478 U [NA 214 U |0.602 U |0,782 U {0.171 U | -0.03020 |o0.421 U |5.64 J
Gross Beta 8)2.79 1.68 U INA 6.63 6,08 6.84 —-0.05474 U |1.58 U |1.95 U ]10.9
Strontium 5/0.0987 (U |-0.0013U (952 0.109 U 10,0731 U |0,0886 |U |0.107 U | -0,0427/U |0.0900 jU |0.0795 |U
Tritium 500]65.8 UJ]46.2 UJ|20800 |J {628 J {82200 |(J 33000 {J [105 UJ[87.8 UJ|47.7 UJj12700 |dJ
Co-58 20{0.0823 |U [-4.77 (U |0,774 U |0.719 U |-0,867 |U {2.27 U |—-85 (U |-432 |U [2.84 U |1.81 U
Co~--60 20|-3,08 |U }4.13 U |-2.05 |U |3.62 U |-202 |U |9.29 U |-0.285(U 10.455 (U [4.17 U ]5.48 U
Cs—137 20]2.26 U (2,32 U |5.48 U |-0510|U |-256 |U |-3.44 |U |2.52 U {2.32 U |-577 |U[-279 |U
Eu-152 20]0.614 U {4.38 U|-9768 |U |1.76 U |8.37 U |16.4 U |-48 |U |8.65 U|~-15 |U|-535 |U
Eu-—154 200754 |U {7.86 U [3.94 U l4.62 U |2.74 U |10.3 U |-79 |U|[1.07 U [9.65 U |-831 |U
Eu—155 20{--2.31 |U {5.88 U |3.58 U |4.02 U |4.45 U |6.23 U |-0537 |U |{1.72 U |8.97 U 1-245 U
Fa—-59 201413 IJ |5.85 U |1-9.43 |U |5.02 U |1.93 U |1.39 U |2.64 U |-9.90 {U [13.7 U |-4.68 |U

ATTO00

EB = Equipment Blank NA = Not Analyzed
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX (o Cil) Page_ 1_ of__

Project; BECHTEL-HANFORD
Laboratory: Lockheed

Case [SDG: LK5379
Sample Number BOGJY4
Locatjon 199—-N-21
Remarks Split
Sample Date 09/14/95
Radiochemistry Analysis] GHOL |Hesult [@ [Hesult [Q |Hesult [Q |Hesult [Q_|H&sult [Q [Result [Q |Resull |G |Reswt 1O |Resalt 14 |[Rosait
Gross Alpha 4 1.80(U
Gross Beta 8 7.9
Tritium 500 1360
Ac—238(Ra—228) 20 5|U
Co—58 20 2.50]U
Co—60 20 -0.5]U
Cs—-137 20 4.1|U
Eu—152 20 ~4|U
Eu-—154 20 -8.7[U
Eu—155 20 6lU
Fo—59 20 -1.3|U
Pb~212 20 4,71u
Fb—214(Ra—226) 20| -35{U
Ra—226{Gamma) 20| -110.0/U
Ru—106" 20| -20,00{U
U—235[{Gamma) 20] -5.0[U
Strontium 5 0.67|U
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€uanterra

Environmantal

Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0699
LAB SAMPLE I0D: 50906101 MATRIX: WATER
CLIENT ID: BOGJTO DATE RECEIVED:  9/6/95 9:15:00 AM

COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT gRROR(2s) ERROR(zs) MDA unit  YIELD NUMBER
CO-58 -8.90E-04V  4.9E-03 4.9E-03 8.68E-03 pCUL  NIA RD3219
CO-60 -3.33E-03V  4.6E-03 4.6E-03 7.44E-03  pCIL  N/A RD3219
CS-137DA 1.75E-03V 5.3E-03 5.3€-03 9.77E-03  pCiL  NA RD3219
EU-152 528E-03V 1.2E-02 1.2E-02 224802 pCHML  NA RD3218
EU-154 554803 U  1.3E-02 1.3E-02 265E.02  pCll.  N/A RD3219
EU-155 5.426-03U 1.0E-02 1.0E-02 1.825:02 pCUL  N/A RD3219
FE-59 942803V 12E-02 1.2E-02 1.97E-02  pCiL  NA RD3219
ALPHA 4 24E400 22E+00 2.2E+00 2.68E+00 pCUL 100.00% RD3214
BETA 420E+00  1.7E+00 1.7E+00  3.06E+00  pCWL . 100.00% RD3214
STRONTIUM  4.76E-02 U 1.7E-01 1.7E-01 7.54E-01 pCL  98.00% RD3204
TRITIUM 1.03E+03 1 1.8E+402 26E+02  293E+02 pCL.  88.10% RD3205

Number of Results: {111

000135



(Puanterra

Euvironmerntal

Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0699
LAB SAMPLE ID: 50906102 MATRIX: WATER
CLIENT (D: BOGIT2 DATE RECEIVED:  9/6/95 9:15:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT gRROR(2s) ERROR(2s) MDA uniT  YIELD NUMBER ™
CO-58 378E-030 52E-03 5.2E-03 8.576-03 pCL  NA .- RD3219
CO-60 -2.75E-030  3.9E-03 3.9E-03 6.35E-03  pCiL  N/A RD3218
CS-137DA 6276-05V  50E-03 5.0E-03 8.91E:03 pCiL  N/A RD3219
EU-152 -3.40E-04 U 1.1E-02 1.1E-02 1.92E-02 pCL  N/A RD3219
EU-154 -1.06E-03 UV 12802 1.2E-02 2.39E-02 pCL  N/A RD3219
EU-155 272E04 UV 11E-02 1.1E-02 1.87E-02 pCiL.  N/A RD3219
FE-59 1.04E-02 J 9.6E-03 9.7E-03 230E-02 pCUL  N/A RD3219
ALPHA 2.01E+00  1.4E+00 1.4E+00 1.87E+00 pCWL  100.00% RD3214
BETA 550E+00  1.8E+00 1.9E+00 3.00E+00 pCL  100.00% RD3214
STRONTIUM  1.476-02U 1.7E-01 1.7E-01 7.336-01 pCIL  97.10% RO3204
TRITIUM 3.81E+02 J7 1.4E+02 24E+02  293E+02 pCWL  88.10% RD3205

Number of Resuits:

0001 <O



Guanterra

Environmental

Services
SAMPLE RESUL.TS
LAB NAME: ITAS-RICHLAND SDG: W0699
LAB SAMPLE ID: 50906103 MATRIX: WATER
CLIENT ID: BOGJWO DATE RECEIVED:  9/6/95 9:15:00 AM
COUNTING  TOTAL REPORT METHOD
[SOTOPE RESULT gRROR (2s) ERROR(2s) MDA unit  YIELD NUMBER
CO-58 6.38E+00 U 5.4E+00 SAE+00  1.11E+01  pCiL  N/A RD3219
CO-60 -5.09E-01 U 6.0E+00 6.05+00  1.07E+01  pCil.  N/A RD3218
CS-137DA 3A7TEH0 U 3.1E+00 34E+00  6.83E+00  pGilL  N/A RD3219
EU-152 1.39E+00 U 1.1E+01 1.1E+01  1.92E+01  pCit  N/A RD3219
EU-154 3676400 U 1.56+01 1.6E+01  277E+01  pCiL  N/A RO3219
EU-155 248E+00U 9.4E+00 94E+00  1.58E+01 pCiL  N/A RD3219
FE-59 -6.438+00 U 1.4E+01 1.4E+01 2.426+01  pCil N/A RD3219
ALPHA 0.006¢«00 YV 2.88-01 2.8E-01 7.026-01 pCiL  100.00% RD3214
BETA 1.856¢02  6.6E+00 1.56+01  281E+00 pCiL  100.00% RD3214
STRONTIUM  8.53E401  2.0E+00 226401 7.35E-01  pCiL  96.90% RD3204
TRITIUM 6786404 3  1.1E+03 S1E+03  293E+02 pCilL  88.10% RD3205

Number of Results: {11 ]

RS
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{Puanterra

Eunvironmrental
Services

SAMPLE RESULTS
LAB NAME: TAS-RICHLAND SDG: W0699
LAB SAMPLE 1D: 50915401 MATRIX: WATER
CLIENT ID: BOGJW4 DATE RECEIVED:  9/12/85 10:15:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT gRROR(2s) ERROR(2s) MDA UNIT E NUMBER
CO-58 4.38E+00U 5.6E+00 5.6E+00 8.80E+00  pCiL NIA RD3219
CO-60 2585400 U 4.0E+00 4.0E+00 9.00E+00  pCiL N/A RD3219
CS-137DA 3.03E4000 4.3E+00 4.3E+00 6.69E+00  pGiL N/A RD3219
EU-152 2.57E+00 U 1.2E+01 1.2E+01 205E+01  pCiL N/A RD3219
EU-154 -1.50E+00 U 1.5E+01 1.5E+01 278E+01  pCiL N/A RD3219
EU-155 9.56E-01 U 1.1E+01 1.1E+01 1.82E+01  pCilL N/A RD3219
FE-59 1.17E+01 UV  1.23E+0% 1.3E+01 2.64E401  pCiL N/A RD3219
ALPHA 357E400  1.2E+00 1.3E+00 9.76E-01  pCill. 100.00% RD3214
BETA 6.86E+00  1.8E+00 1.8E+00 281E+00  pCil 100.00% RD3214
STRONTIUM  2.93B-01) 2.1E-01 2 3E-01 764E-01  pCiL 100.00% RD3204
TRITIUM 4208404 3 8.6E+02 3.2E+03 203E+02  pCil 88.10% RD3205
Number of Results: 11
<
\%°
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Quanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: [TAS-RICHLAND sDG: W0699
LAB SAMPLE ID: 50917301 MATRIX: WATER
CLIENT ID: BOGJY2 DATE RECEIVED:  9/13/95 11:00:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE ~ RESULT grROR(2s) ERROR(zs) MDA uniT YIELD  nNUMBER
co-58 0.00E+00¢ 42E+00 426400  B8.00E+00 pCML  N/A RD3219
CO-60 1.85E+000) 59E+00  59E+00  1.19E+01 pCiL  NA RD3219
CS-137TDA  -257E+00U 4.5E+00  4.5E+00  7.38E+00 pCML N RD3219
EU-152 346E+000 128401  1.2E+01  209E+01  pCiL  NA RD3219
EU-154 11284010 85E+00  86E+00  241E+01  pCIL  N/A RD3219
EU-155 4A4E400U 13401  13E+01  241E+01 pCIL  NA RD3219
FE-59 42784010 11E+01  1.1E+01  1.58E+01  pCL  NA RD3219
ALPHA 6.52E-01() 5.0E-01 5.1E-01 7A2E01  pCIL  100.00% RD3214
BETA 138E+403  18E401  9.9E+01  293E+00 pCiL  100.00% RD3214
STRONTIUM  6.82E+02  66E+00  1.8E+02  7.81E-01  pCML  97.80% RD3204
TRITIUM 6.186+04 T 10E+03  4.7E+03  293E+02 pCiL  88.10% RD3205
Number of Results: |11

O mj‘i.z;s
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Puanterra

Environmental

Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0699
LAB SAMPLE ID: 50917302 MATRIX: WATER
CLIENT 1D: 80GJVS DATE RECEIVED:  9/13/85 11:00:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT gRROR (2s) ERROR(zs) MDA uniT  YIELD NUMBER
CO-58 274E+000 5.5E+00 5.5E+00 9.48E+00 pCIL  N/A RD3219
CO-60 7.76E+000 5.4E+00 5.4E+00 1296401 pCL  NJ/A " Ro3219
CS-137DA 314010 4.7E+00 4.7E+00 8.50E+00 pCiL  N/A RD3219
EU-152 6.79E+00V 9. 6E+00 9.6E+00 1.89E+01 pCUL  N/A RD3219
EU-154 -1.50E+00 U 1.1E+01 1.1E+01 225E+01 pCL  N/A RD3219
EU-155 163+00 U  1.0E+01 1.0E+01 1.76E+01  pCUL  NA RD3219
FE-5¢ 3.88E+00 U 1.1E+01 1.1E+01 2.23E+01  pCiL N/A RD3219
ALPHA 2.8BE-010  4.4E-01 4.4E-01 8.96E-01 pCHL  100.00% RD3214
BETA 1.39E+03  1.8E+01 1.0E+02 2.85E+00 pCi.  100.00% RD3214
STRONTIUM 6.78E+02  5.7E+00 1.8E+02 7.50E-01 pCUL 97.10% RD3204
TRITIUM 6.198+04 1 1.0E+03 4.7E+03 293E+02 pCML  88.10% RD3205

Number of Resuits: [1 1|
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@‘uanterra
Servican et
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0699
LAB SAMPLE ID: 50920701 MATRIX: WATER
CLIENT ID: BOGJX8 DATE RECEIVED:  9/14/95 10:00:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT gRROR(2s) ERROR(2s) MDA uniT  YIELD  nNUMBER
CO-58 6.76E+00U 3.9E+00  8.9E+00  9.22E+00  pCil  NA RD3219
CO-60 272E+00U 47E+00  4.8E+00  1.02B+01  pCIL N/ RD3219
CS-137DA  131E+00U 39E+00  3.9E+00  7.66E+00 pCL  NA RD3219
EU-152 -270E+00V 1.0E+01 1.0E+01 175401 pCIL  N/A RD3219
EU-154 0.00E+00 U 1.1E+01 1.1E+01  219E+01  pCiL N/ RD3219
EU-155 415E+00U 8.0E+00  8.0E+00  143E+01  pCil  N/A RD3219
FE-59 3.01E+00 V 83E+00 8.3E+00 1.71E+01 pCif. N/A RD3219
ALPHA 1446400V 14E+00  14E+00  223E+00  pCil  100.00% RD3214
BETA 825E+02°  1.4E+01 59E+01  3.47E+00  pCUL  100.00%  RD3214
STRONTIUM  3.99E+02  50E+00  94E+01  1.04E+00 pCil.  68.90% RD3204
TRITIUM 6.17E+03F 3.5E+02  6.2E+02  293E+02 pCIL  88.10% RD3205

Number of Resuits: [11

Fo<
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%‘uanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0699
LAB SAMPLE ID: 50920702 MATRIX: WATER
CLIENT ID: BOGJX4 DATE RECEIVED:  9/14/95 10:00:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT gRROR(2s) ERROR(2s) MDA uniT YIELD NUMBER
CO-58 -748E-020 6.0E+00 6.0E+00 {.0SE+01 pCiL  N/A RD3219
CO-50 2.50E+00U 4.1E+00 416400 9.28E+00 pCiL  N/A RD3219
CS-137DA 3.93E+00U  4.1E+00 4 1E+00 8.18E+00 pCIL  N/A RD3219
EU-152 6.94E-01 U 1.2E+01 1.2E+01 212E+01 pCL.  N/A RD3219
EU-154 1498401 U 1.3E+01 1.36+01 3A7E+01  pCUL  NIA RD3219
EU-155 4.49E+00 V) 8.3E+00 8.3E+00 1.89E+01 pCUL  N/A RD3219
FE-59 0.00E+00Y) 8.4E+00 8.4E+00 168E+01 pCIL  NA RD3219
ALPHA 501802V  1.6E-01 1.6E-01 §39E-01 pCL  100.00% RD3214
BETA 1.72E+00 U 1.3E+00 1.4E+00 269E+00 pCilL  100.00% RD3214
STRONTIUM  1.14E-01 U 1.9E-01 2.0E-01 7.68E-01 pCiL  90.40% RD3204
TRITIUM 8.18E+00 U 28402 1.9E+02 293E+02 pCHL  88.10% RD3205

Number of Resuits:

000126 ) %ﬁ@k



@uanterra

Eavironmental
Services

SAMPLE RESULTS
LAB NAME: {TAS-RICHLAND SDG: W0699
LAB SAMPLE ID: 50920703 MATRIX: WATER
CLIENT ID: BOGJVO DATE RECEIVED:  9/14/95 10:00:00 AM

COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT gRROR(2s) ERROR(2s) MDA uniT  YIELD NUMBER
co-58 -366E+00U 59E+00  G.0E+00  961E+00 pCIL  N/A RD3219
CO-60 334E+00U 44E+00  4.1E+00  933E+00 pCIL  NA RD3219
CS137DA  241E+00U 48E+00  48E+00  O.41E+00  pCUL  N/A RD3219
EU-152 6.82E400 U 1.1E+01 11E+01  216E+01  pCIL  NA RD3219
EU-154 A6TE+01U  1TE+01 176401  272E+01 pCL.  NA RD3219
EU-155 4.05E+00V 9.2E+00 8.2E+00 1.65E+01 pCifL N/A RD3219
FE-58 1.28E+00 UV 1.1E+01 FAE+01 2.05E+01 pClUL N/A RD3219
ALPHA 1.63E400 U 16E+00  16E+00  265E+00 pCIL  100.00% RD3214
BETA 8.13E+02 14E+01  S59E+01  295E+00 pCL  100.00% RD3214
STRONTIUM  3.94E+02 47E+00  96E+01  857E-01  pCil.  80.00% RD3204
TRITIUM 6558403 1 36E+02  6.5E+02  293E+02  pCiL  88.10% RD3205

Number of Results: |11 {
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{Puanterra

Environmental

Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0699
LLAB SAMPLE D: 50924001 MATRIX: WATER
CLIENT ID: BOGJSS DATE RECEIVED:  9/15/95 10:00:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR{(2s) MDA uNIT  YIELD NUMBER
CO-58 347E+00V  5.1E+00 54E+00  B8.51E+00 pCiL  NA RD3219
CO-60 7.36E-01 U 4.8E+00 48E+00  9B81E+00  pCill  N/A RD3219
CS-137DA 3995010 5.4E+00 54E+00  B8.89E+00  pCil  N/A RD3219
EU-152 -8.68E+00 U 1.3E+01 1.3E+01 1.92E+01  pCUL  N/A RD3219
EU-154 3.496+00 U 1.3E+01 1.3E+01 271E+01  pCIL  N/A RD3219
EU-155 -3.82E+00 ) 1.1E+01 1.1E+01 169E+01  pCiL  NIA RD3219
FE-59 -3.548+00 ) 1.2E+01 1.2E+01 2.08E+01  pCiL N/A RD3219
ALPHA 3.30E+00  2.2E+00 22E+00  296E+00 pCL  100.00% RD3214
BETA 1.09E+01  2.1E+00 23E+00  2.99E+00 pCIL  100.00% RD3214
STRONTIUM  7.87E-01Q0 3.1E-01 3.6E-01 9.55E-01  pCUlL  71.20% RD3204
TRITIUM 123E+03 3 1.9E+02 27E+02  293E+02 pCiL  88.10% RD3205

Number of Results: |11 1
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Quanterra

Environmental

Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: wWo721
LAB SAMPLE ID: 50925901 MATRIX: WATER
CLIENT ID; BOGJWE DATE RECEIVED: _ 9/18/85 11:20:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA unit YIELD NUMBER
CO-58, 8.23E-020 S5.6E+00 56E+00  1.04E+01 pCiL  N/A RD3219
CO-60. -3.08E+00U 4.4E+00 44E+00  T.12E+00 pCil  N/A RD3219
CS-137DA.  226E+000 34E+00.  3.4E+00  7.21E400 pCut  N/A RD3219
EU-152. 6.14E-010  1.0E+01 1.0E+01  1.84E+01  pCil.  NIA RD3219
EU-154. 7.54E-01U  1.4E+01 14E+01  269E+01 pCIL  N/A RD3219
EU-185. 2.31E+00V  7.7E+00 77E+00  1.26E+01 pCIL  NA RD3219
FE-59. 4.13E+00U0  1.1E+01 1AE+01  240E+01 pCIL  N/A RD3219
ALPHA. 4.20E-01V 3.4E-01 3.5E-01 S.11E-1 pCifL 100.00% RD3214
BETA 279E+00  1.4E+00 1.5E+00  272E+00 pC/L  100.00% RD3214
STRONTIUM  9.87E-02¢ 1.7E-01 1.7€-01 8.16E-01  pCilL  94.20% RD3204
TRITIUM 6.58E+01UT 1.3+02 20E+02  2.99E+02 pCiL  88.10% RD3205

Number of Results: {17 3

0001 %39

-t



Puanterra

Environmerital
Services

SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: Wo721
LAB SAMPLE ID: 50925902 MATRIX WATER
CLIENT ID; BOGJX2 DATE RECEIVED:  9/18/85 11:20:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA uniT  YIELD NUMBER
CO-58. -4.776+00V  6.2E+00 6.2E+00 1.02E+01  pCiL N/A RD3219
CO-80. 413E+00V  5.4E+00 §.4E+00 1.18E+01  pCiL N/A RD3219
CS-137DA. 2.32E+000 3.6E+00 3.6E+00 7.61E+00  pCiL N/A RD3219
EU-152, 438400V  1.3E+01 1.3E+01 229E+01  pCiL N/A RD3219
EU-154, 7.96E+00U  7.1E+00 7.2E+00 2,09E+01  pCliL N/A RD3218
EU-155. 9.88E+00V  6.7E+00 6.8E+00 1.34E+01  pCiL N/A RD3219
FE-59. 5.85E+00V  1.2E+01 1.2E+01 2.56E+01  pCiL N/A RD3219
ALPHA 4.76E-01V 3.6E-01 3T7E-01 5.17e-01 pCiL 100.00% RD3214
BETA 1.68E+00Y  1.3E+00 1.3E+00 2695400  pCiL 100.00% RD3214
STRONTIUM  -1.26E-030 1.9E-01 1.9E-01 9.61E-01  pCiL 80.30% RD3204
TRITIUM 4.62E+01 U 1.3g+02 2.0E+02 2.99E+02  pCill. 88.10% RD3205

Number of Results: [11 _'
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(Puanterra

Environmental

Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: w0721
LAB SAMPLE ID; 50925903 MATRIX: WATER
CLIENT (D: BOGHYT DATE RECEIVED:  9/18/85 11:20:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE ~ RESULT ERROR(2s) ERROR(2s) MDA UNIT NUMBER-
CO-58. 7.T4E-010  47E+00 4 7E+00 9.08E+00  pCiL NIA RD3219
CO-60. -2.05E+000 6.6E+00 6.6E+00 1.456+01  pCiL N/A RD3219
CS-137DA. 5.48E+000 4.2E+00 4.2E+00 S.18E+00  pCiL N/A RD3219
EU-152. -9.76E+00V  1.2E+01 1.2E+01 1.78E+01  pCiL N/A RD3219
EU-154, 3.94E+00V  9.7E+00 9.7E+00 2228401  pCilL N/A RD3219
£U-155. 3.53E+000  9.6E+00 9.6E+00 1.69E+01  pCill. N/A RD3219
FE-50. 0.43E+00V  1.5E+01 1.6E+01 2.63E+01  pCilL N/A RD3219
STRONTIUM  9.52E+02  6.8E+00 2.7E+02 9.06E-01 pCWL  77.70% RO3204
TRITIUM 2,09E+04 3 6.1E+02 1.7E+03 2.99E+02  pCilL 88.10% RD3205
Number of Results: 19
C
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(Juanterra

Services

Environmental

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: Wo721
LAB SAMPLE ID: 50925904 MATRIX: WATER
CLIENT 1D: BoGJW2 DATE RECEIVED:  9/18/95 11:20:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT gRROR(2s) ERROR(2s) MDA uniT  YIELD NUMBER"
CO-58. 7.49-01J 6.0E+00 6.0E+00  1.14E+01 pCiL  NA RD3219
CO-60. 3.626+000) 3.0E+00 3.0E+00 8.51E+00  pCil  N/A RD3219
CS-137DA.  -3.10E-01¢J 3.7E+00 37E+00  6.81E+00 pCIL  N/A RD3219
EU-152. 1.76E+000) 9.1E+00 91E+00  1.62E+01  pCiL  NA RD3219
EU-154. 462E+00 8.7E+00 87E+00  2.14E+01  pCiL  N/A RD3219
EU-155. 402E+000) 1.1E+01 1.1E+01 200E+01  pCiL  N/A RD3219
FE-59. §.02E+00 ) 1.4E+01 1.4E+01 2.78E+01  pCill N/A RD3219
ALPHA 214E+00 U  2.0E+00 2.0e+00 3.29E+00 pClL 4100.00% RD3214
BETA 6.63E+00  1.9E+00 1.8E+00  3.07E+00 pCUL  100.00% RD3214
STRONTIUM  1.00-01U  1.7E-01 1.76-01 7976-01 pCIL  97.10% RD3204
TRITIUM 6.28E+02) 1.6E+02 24E+02  2.09E+02 pCUL  88.10% RD3205
Number of Results: 11
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: w0721
LAB SAMPLE ID: 50926701 MATRIX: WATER
CLIENT ID: BOGJVE DATE RECEIVED: . 9/19/95 11:40:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT NUMBER
cOo-58. -9.67E-01V  5.1E+00 5.2E+00 9.35E+00  pCiL N/A RD3218
CO-60. -2.02E+00V  6.8E+00 6.8E+00 1.17E+01  pCit N/A RD3219
CS-137DA. 2.56E+00V  4.8E+00 4.8E+00 8.05E+00  pClL N/A RD3219
EU-152, 6.37E+00V  1.1E+01 1.1E+01 2.03E+01  pClL N/A RD3219
EU-154. 2.74E+00V  1.1E+01 1.1E+01 222E+01  pCill N/A RD3219
EU-155. 4.45E+00U0 1.1E+01 1.1E+01 1.93E+01  pCiL NIA RD3219
FE-59. 1.93E+00U  1.3E+01 1.3E+01 246E+01  pCill. N/A RD3219
ALPHA 6.02E-01V  5.4E-01 5.5E-01 8.50E-01  pCiL 100.00% RD3214
BETA 6.08E+00  1.7E+00  1.8E+00 2.85E+00  pCiL 100.00% RD3214
STRONTIUM  7.31E-02V  1.6E-01 1.6E-01 7.82E-01  pCilL 99.60% RD3204
TRITIUM 32264040 7.5E402 2.5E+03 2.99E+02  pCil 88.10% RD3205

Number of Resuits: [1
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(Juanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: w0721
LAB SAMPLE {D: 50926702 MATRIX: WATER
CLIENT ID: BOGSYO DATE RECEIVED:  9/19/95 11:40:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA uniT  YIELD NUMBER
CO-58. 2.27E+000  4.9E+00 4.9E+00 1.01E+01 pCiL  N/A RD3219
CO-60. 9.39E+000 4.7E+00 4.8E+00 1.25E+01 pCiL  N/A RD3219
CS-137DA. -3.44E+00U 5.2E+00 5.2E+00 8.45E+00 pCIL  MN/A RD3219
EU-152. 1.64E+01V  1.0E+01 1.0E+01 205E+01 pCIL  N/A RD3219
EU-154. 1.03E+01V  12E+01 1.2E+01 274E+01  pCIL  N/A RD3219
EU-155. 6.23E+000 8.1E+00 8.1E+00 1.48E+01  pCHL  N/A RD3219
FE-59. 1.39E+000) 1.1E+01 1.1E+01 2176+01 pCIL  N/A RD3219
ALPHA' 7.826-01V  6.6E-01 6.7E-01 1.08E+00  pCit 1008.00% RD3214
BETA 6.84E+00  1.8E+00 1.9E+00 2.88E+00  pCIL  100.00% RD3214
STRONTIUM  6.96E-02U  1.76-01 1.7E-01 8.27E-01  pCilL  93.20% RD3204
TRITIUM 3.30E+04) 7.6E+02 2.6E+03 299E+02  pCiL  88.10% RD3205

Number of Results: "l‘l~
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uanterra

Environmental

Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: w0721
LAB SAMPLE ID: 50931901 MATRIX: WATER
CLIENT ID: BOGJWSE DATE RECEIVED:  9/21/85 9:35:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MPA uniT - YIELD NUMBER
CO-58. -3.55E+00V  5.2E+0Q0 §.3E+00 8.64E+00  pCilL N/A RD3219
CO-60. -2.85E-01V  4.0E+00 4.0E+00 B.16E+00  pCil  N/A RD3219
CS-137DA. 2.52E+00U  52E+00 5.2E+00  976E+00  pCiL  NA RD3219
EU-152. -430E+00V  1.3E+01 1.3E+01 210E+01  pCIL  N/A RD3219
EU-154. <7.96E+00U  1.5E+01 1.5E+01 262E+01  pCil N/A RD3219
EU-155. 537E-01U  1.2E+01 1.2E+01 1.89E+01  pCiIL  N/A RD3219
FE-59. 2.64E+000  1.4E+01 1.4E+01 2.57E+01  pCIL  N/A RD3219
ALPHA 171E-01U  2.6E-01 2.6E-01 5.136-01  pCil  100.00% RD3214
BETA 5476020 1.2E+00 1.2E+00  2.72E+00 pCiL  100.00% RD3214
STRONTIUM  1.07E-01V  2.0E-01 2.0E-01 9.28E-01 . pCiL  86.80% RD3204
TRITIUM 1.058+02(J J 1.3E+02 20E+02  299E+02 pCUL  88.10% RD3205

Number of Results: 11 |
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Puanterra

Environmental

Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: wWo721
LAB SAMPLE ID; 50921902 MATRIX: WATER
CLIENT ID: BOGJX6 DATE RECEIVED:  9/21/95 9:35:00 AM
COUNTING TOTAL , REPORT METHOD.
I[SOTOPE ~ RESULT gRrOR(2s) ERROR(2s) MDA unit  YIELD NUMBER
CO-58. -4.32E+00V  50E+00 5.0E+00 8.220E+00  pCiL N/A RD3219
CO-60. 4.956.01U  2.7E+00 2.7E+00 6.69E+00  pCiL N/A RD321¢
CS-137DA. 2.32E+00U  4.4E+00 4.4E+00 8.67E+00  pCHL N/A RD3219
EU-152, 8.65E+000) 9.3E+00 9.4E+00 1,80E+01 pCi/L NIA RD3219
EU-154. 1.07E+00V  9.8E+00 9.8E+00 211E+01  pCinL N/A RD3218
EU-155. 1.726+00U  1.1E+01 1.1E+01 1.83E+01  pCiL N/A RO3219
FE-59. -9.90E+00V  1.3E+01 1.3E+01 2.06E+01 pCifL N/A RD3219
ALPHA -3.025—020 2.2E-01 2.2E-01 6.38E-01 pCilL 100.00% RD3214
BETA 1.58E+00U  1.3E+00 1.4E+00 2.73E+00  pCin. 100.00% RD3214
STRONTIUM -427E-020) 1.7E-01 1.7E-01 9,02E-01 pCift 81.80% RD3204
TRITIUM 6.78E+01UT 1.3E+02 2.0E+02 2.99E+02  pCiL 88.10% RD3205

Number of Resuits: {11 |
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Puanterra

Environmental

Services
SAMPLE RESULTS
LAB NAME: [TAS-RICHLAND SDG: w0721
L.AB SAMPLE ID: 50931803 MATRIX: WATER
CLIENT ID; B0GJX0 DATE RECEIVED:  9/21/95 9:35:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT gRROR (2s) ERROR(2s) MDA unit  YIELD NUMBER
CO-58. 2.84E+00V  4.3E+00 4.3E+00 9.19E+00  pCiL N/A RD3219
CO-60. 4.17E+00V  3.2E+00 3.2E+00 8.94E+00  pCill N/A RD3219
CS-137DA. STTE+00V S6E+00  5.6E+00 7.91E+00  pCil N/A RD3219
EU-152. -1.55E+00U 1.2E+01 1.2E+01 216E+01  pCiL N/A RD3219
EU-154. 9.65E+00V 7.9E+00 7.9E+00 2.27E+01 pCilL N/A RD3219
EU-155. 3.97E+00V  7.3E+00 7.3E+00 1.36E+01  pCit N/A RD3219
FE-59. 1.37E+01V  8.7E+00 8.8E+00 2,39E+01  pCil. N/A RD3218
ALPHA 1.21E-0V  2.4E-01 2.4E-01 5.13E-01  pCil 100.00% RD3214
BETA 1.95E+000) 1.4E+00 1.4E+00 2.69E+00  pCiL 100.00% RD3214
STRONTIUM 0.00E-02V  1.9E-01 1.9E-01 9.15E-01  pCiL 86.10% RD3204
TRITIUM 477E+01VT 1.36+02 2.0E+02 2.99E+02  pCiL 88.10% RD3205

Number of Resuits: 11!
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Envirormental

Services
SAMPLE RESULTS
LAB NAME: {TAS-RICHLAND SDG: Wo721
LAB SAMPLE ID: 50931904 MATRIX: WATER
CLIENT ID: BOGJV2 DATE RECEIVED:  9/21/95 9:35:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT gRROR(2s) ERROR(2s) MDA uniT  YIELD NUMBER
CO-58, 1.31E+00V  6.E+00  6.1E+00  1.43E+01  pCil  N/A RD3219
€0-60. 5.48E+00V 55E+00 55E+00  1.22E+01  pCil  NI/A RD3219
CS-137DA.  -2.79E+00V 58E+00  S5.6E+00  8.59E+00  pCiL  N/A RD3219
EU-152. -5.35E+00V  1.3E+01 1.36+01  204E+01  pCL . N/A RD3219
EU-154. -8.31E+00V  1.7E+01 1.76+01  292E+01  pCL  N/A RD3219
EU-155. -245E400V  1.1E+01 11E+01  1.75E+01 pCiL  N/A RD3219
FE-59. -4 68E+000 1.6E+01 1.6E+01 2.76E+01 pCif. N/A RD3219
ALPHA 56454003 24E+00  24E+00  234E+00 pCL  100.00% RD3214
BETA 1.09E+01  2.1E+00  2.3E+00  3.06E+00 pCil.  100.00% RD3214
STRONTIUM  7.95E-020)  2.0E-01 2.0E-01 9.76E-01  pCiL  78.40% RD3204
TRITIUM 1276+04 3 4.8E+02 1.1E+03  299E+02 pCiL  8B.10% RD3205
Number of Resuits: [11
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra0i)
Bechtel Hanford, Inc. * Richland, WA

" Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample 10: BOGJIYS LAL Sample ID: LS379-12
Date Collected:  14-SEP-95 Date Received: 16-SEP-95
Matrix: Uater ) Login Humber: L5379

Ac-228(Ra-228) 16-0CT-95 GAMMA SPEC LAL-0063_27809 s. U 22, 40. pei/L
Co-58 16-0CT-95 GAMMA SPEC LAL-0063 27809 2.5 5.7 9.6 pCi /L
Co-60 16-0CT-95 GAMHA SPEC LAL-0063_27809 -9.5 1.5 12. _pCisL
Cs-137 16-0CT-95 GAMMA SPEC LAL-0063_27809 4.1 7.3 9.4 pCi/t
£u-152 16-0CT-95 GAMHA SPEC LAL-0063_27809 -4.0 8.1 36. BCi/t
Eu~154 16-0CT-95 GAMMA SPEC LAL-00Z 27809 -6.7 4.2 4. pCi/L
Eu-155 16-0CT-95 GAMMA SPEC LAL-0063 27809 &, 13. 18. pCi 7t
Fe-59 16-0CT-95 GAMMA SPEC LAL-0063_27809 -1.3 9.0 27. . pCisL
Pb-212 16-0CT-95 GAMMA SPEC LAL-0063 27809 4.7 9.4 3. pCi/L
Pb-214(Ra-226) 16-0CT-95 GAMMA SPEC LAL-0063_27809 -3.5 8.4 17. pCi/L
Ra-226(GAHHA) 16-0CT-95 GAMHA SPEC LAL~0063_ 27809 -110 100 160 pCi /L
Ru-106 16-0CT-95 GAMHA SPEC LAL-0063_27809 -20. 39. 4. pCi/L
U~235(GAMMA) 16-0CT-95 GAMMA SPEC LAL-0063 27809 -5. i é. 41, pCi /L
Gross Alpha 11-0CT-95 GR ALP/BETA LAL-0060 27812 1.8 3.2 5.8 ¢ pCisL
Gross Beta 11-0CT-95 GR ALP/BETA LAL-0060 27812 7.9 3. 5.1 ¢ - pCisL
Total radic-strentium 20-SEP-95 SR-90 LAL-0196_27451 0.7l 0.61 1.0 pCi /L




LOCKHEED ANALYTICAL SERVICES
RAD DATA REFORT (ra01)
Bechtel Hanford, Inc. * Richland, WA
"Bechtel Hanford Project (Project BECHTEL-HANFORD)

client Sample ID: BOGJYS LAL Sample 1D: £5379-20
Date Coliected: 14-SEP-95 Date Received: 16-SEP-95
Hatrix: HWater Legin Humber: LS379

.
SRET IR

DT ARIRGS

H-3 02-0CT-95 TRITIUMCHS) LAL-0066_27851 1350 360 320 pci/L
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